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FOREWORD 


^  This  report  preseats  tabulations  of  the  functions  to  be  measured  via  direct 
line  lnstrumentationfor  the  series A'D"  Captive  Test.Mlsaile  D-24f£yeairfJf? 
Test  Btand-^y  °The  tabulations  are  to  be  used  by  Instrumentation  Design, 
Operations,  and  Data  Reduction  Groups  to  determine  instrumentation,  data 
handling,  and  data  reduction  requirements//^ 

The  measurements  contained  in  this  report  comprise  Convair  Astronautics 
and  Associated  Contractor  data  requirements  as  evaluated  on  11  September, 
1959.  Information  contained  In  this  report  reflects  current  planning.  Meas¬ 
urements  have  been  modified,  added,  or  deleted  as  dictated  by  current 
planning,  philosophy  and  missile  configuration.  Measurement  characteristics 
have  been  examined  and  readjusted  where  necessary,  by  the  original  requesting 
groups.  Further  measurement  modification  will  either  originate  In  the  Test 
Planning  Group  or  be  submitted  as  a  recommendation  to  this  group. 
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SUMMARY 


The  instrumentation  program  is  shown  in  three  sections  in  this  report,  the  first 
being  a  Master  Instrumentation  Log  showing  the  latest  available  characteristics 
of  individual  measurements.  Also  included  in  this  tabulation  is  an  FM  channel- 
i ration  for  all  those  measurements  to  be  recorded  on  FM  as  indicated  in  the  re¬ 
corder  assignment  presented  in  the  second  section. 

The  second  section  indicates  the  recorder  assignment  for  each  measurement  for 
each  test  block,  and  lists  the  code  of  the  test  objectives  supported  by  those  meas¬ 
urements  along  with  the  priorities  of  the  measurements  in  regard  to  the  various 
objectives. 

The  third  section  contains  a  grouping  of  measurements  by  test  objective.  The 
objective  header  at  the  top  of  each  grouping  and  the  objective  code  to  the  right  of 
each  measurement  de scrip. ion  are  utilised  to  identify  the  grouping  with  the  test 
objectives.  Detailed  descriptions  of  the  test  objectives  can  be  found  in  report 
AZB-27-008. 


Table  I  summarizes  the  test  objectives  to  be  accomplished  on  the  missile.  Tables 
II  and  III  contain  a  count  of  the  direct  line  measurements  required  for  evaluation 
of  missile  systems  and  test  operation. 

For  ease  of  data  reduction  and  clarity  of  communication,  it  has  been  desirable  to 
standardize  pun  number  assignments  for  the  bulk  of  the  sequence  recorder  meas¬ 
urements  during  "D"  series  captive  testing.  The  standardized  pen  list  is  Includ¬ 
ed  in  this  report  as  Appendix  A  and  measurements  included  in  this  list  do  not 
appear  in  the  other  tabulation  sections. 

To  more  explicitly  define  information  in  the  tabulations,  an  IBM  Code  Key  is  added 
as  Appendix  B. 


SECTION  1-1 


i Ussl 


CONVAIR  1}  ASTRONAUTICS 


TABLE  1 

SUMMARY  OF  TEST  OBJECTIVES 


DESCRIPTION 


CODE 


STRUCTURE 

Strata 

Demonstrate  Structural  Integrity  of  the  Booster  Thrust  Structure  AD10 
Demonstrate  Tanks  Structural  Integrity  AD11 

Demonstrate  Structural  Integrity  of  the  Propellant  Feed  System  PD26 


PBOPUISION 

Control  Pressure 

Determine  Pressurization  Regulators  Performance 
Characteristics 

Propellant  Peed 

Determine  Vernier  Peed  System  Characteristics 
Determine  Hydraulic  Characteristics  of  Vernier  Start  and 

Fwml  OflWQ 

General  Operation 

Determine  Characteristics  and  Transients  in  the  Start  System 
Obtain  Data  on  Booster  Engine  Operating  Parameters 
Obtain  Data  on  Vernier  Engles  Operating  parameters 
Psmsne trnte  Compatibility  Betnasn  Propulsion  System  and  tht 
Test  facility 

Determine  Suetainer  Engine  Performance  Charaetnrtatiee  with 
Issuer! ns  PC  Control 


FD38 


PD23 

PD33 


PD14 

PD15 

PD18 

PD2« 

PD37 


TTtllliattne 


Cspahfllty  of  Aoouetioa  PP  During  Cloood  Loop 


UDU 


a 
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TABLE  I  (Cont) 


DESCRIPTION  CODE 


PROPULSION  (Cont) 

Propellant  Utilization  (Cont) 

Obtain  Data  Performance  of  Acoustics  PU  During  Open  L^op  UD24 

Operation 

Demonstrate  LO2  Tanking  Procedures  WD01 

Determine  Accuracy  of  the  Convair  Propellant  Loading  Control  WD02 
System 

Determine  Accuracy  of  the  Acoustics  Propellant  Loading  System  WD05 


CONTROL  SYSTEM 
Autopilot 

Determine  Booster  Threshold  Response  BD10 

Determine  Sustainer  Threshold  Response  SD11 

Determine  Booster  Servo  Loop  Gain  and  Linearity  8D12 

Determine  Sustainer  Servo  Loop  Gain  and  Linearity  8D13 

Determine  Booster  Servo  Loop  Frequency  Response  EDI 4 

Determine  Sustainer  Servo  Loop  Frequency  Response  SD15 


MISCELLANEOUS  SYSTEMS 
Tank  Pressurization 


Demonstrate  Airborne  Pneumatics  System  Performance  FD34 

Adequacy 

Hydraulic  System 

Demonstrate  Booster  Performance  During  Peak  Conditions  ima 

and  Staging 

Demonstrate  Sustainer- Vernier  Performance  During  Peak  ana 

Conditions 

Demonstrate  Satisfactory  Hydraulic  Power  Switchover  HD26 

Demonstrate  Vernier  Hydraulic  Adequacy  With  Program  ami 

Gim  baling 
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TABLE  I  (Cont) 


DESCRIPTION  CODE 


M3SCELLANEOUS  SYSTEMS  (Cont) 

Power  Supply 

Determine  Performance  of  the  Miaalle  Electrical  System  ED15 

General 

Demonstrate  GSE  and  Operating  Procedures  Adequacy  and  LD11 

Compatibility 

Obtain  Data  to  Determine  Effect  of  Firing  Environment  on  LD13 

Load  Cell  Accuracy 

Obtain  Data  for  Evaluation  of  Take  and  Restraints  LD18 

Establish  Missile  Handling,  Mating  and  De mating  Procedures  MD12 

Demonstrate  Flight  Countdown  Procedures  Adequacy  MD13 

Demonstrate  Missile  Systems  and  Test  Facilities  Compatibility  ND10 
Obtain  Data  on  Missile  Systems  and  Associated  GSE  for  ODIO 

Reliability  Analysis 
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TABLE  I 

PROBLEM  AREA  DESIGNATIONS 
(Missile  Systems) 


Missile  System  Instrumentation 


ynmher  of  Measurements 


STRUCTURE 

10000 

Vibration,  High  Frequency 

13000 

2 

PROPULSION 

20000 

Control  Pressure 

Propellant  Feed 

Propellant  Flow 

General  Operation 

Thrust 

Propellant  Utilization 

21000 

22000 

23000 

24000 

25000 

26000 

Propulsion  Total 

4 

» 

18 

22 

6 

21 

19 

CONTROL  SYSTEM 

30000 

Autopilot 

Control  Loop 

31000 

31100 

17 

GENERAL  MISSILE  INSTRUMENTATION 

40000 

Tsnk  Pressurization 
Hydraulic  System 
Power  Supply 


41000 

42000 

49000 


General  Total 


sequence  measurements 


GRAND  TOTAL 
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29 
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TABLE  H 

PROBLEM  AREA  DESIGNATIONS 
(Test  Operation*) 


Mlaslla  System  Inatnnaentatlon 


Number  of  Measurement* 


PROPULSION  system 

70000 

Sequencing,  Start 

Cutoff 

72000 

73000 

4 

7 

CONTROL  SYSTEM 

80000 

Test  Signal* 

81000 

1 

GENERAL  INSTRUMENTATION 

90000 

General  Data 

96000 

11 

SEQUENCE  MEASUREMENTS 

62 

GRAND  total 

75 
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DISCUSSION  OF  MISSILE  PROBLEM  AREAS 

Missile  D-24,  the  third  captive  test  missile  to  be  tested,  will  be  delivered  to  the 
Sycamore  Canyon  Facility  S-2.  The  captive  test  program  for  Missile  D-24  will 
extend  over  a  period  of  three  months,  beginning  in  August  1959.  The  purpose  of 
these  tests  is  to  evaluate  D  series  design  changes  and  to  provide  data  In  support 
of  D  series  flight  missiles.  Details  of  the  D-24  test  program  are  outlined  In 
Report  AZB-27-008. 

The  instrumentation  configuration  of  this  missile  has  been  established  as  a  result 
of  a  detailed  anlysis  of  missile  problem  areas .  A  general  breakdown  of  missile 
systems  and  test  operations  problem  areas  are  contained  in  Table  n  and  HI.  In 
the  analysis  of  problem  areas,  consideration  was  given  to  the  relative  status 
of  system  development,  previous  performance  records,  applicability  of  data 
which  might  be  obtained  from  captive  testing,  instrumentation  and  test  schedules. 

Details  of  the  various  problem  areas  and  associated  Instrumentation  are  summarized 
in  the  following  paragraphs . 

A.  Structural 

Information  will  be  gathered  on  the  acoustical  environment  of  the  B1  Pod, 
in  preparation  for  the  mounting  of  the  AIG  package  in  this  area.  The  unit 
selected  for  use  in  making  this  measurement  is  an  Altec-Lanalng  Model  6700 
Sound  System.  ^ 

The  system  Is  shock  -mounted  internally  to  Isolate  it  from  mechanical  vibrations 
of  up  to  80  over  a  frequency  range  of  0  to  2KC .  A  "Free  Field"  calibration 
will  be  furnished  by  the  vendor.  Prior  to  each  hot  firing,  a  one  point  calibration 
at  140DB  will  be  accomplished  by  using  an  input  simulator  which  will  be 
furnished.  The  information  will  be  recorded  on  a  wide  band  FM  system  using 
a  54KC  oscillator  deviated  *40%.  Data  analysis  will  be  accomplished  by  Convair 
(flan  Diego). 

B.  Propulsion 

Propulsion  system  analysis  can  be  conveniently  divided  into  the  problem  areas 
of  oontrol  pressures,  propellant  feed,  propellant  flow,  thrust,  and  propellant 
utilisation.  Overall  propulsion  system  performance,  reliability,  and  oom- 
■  patlbillty  with  other  facility  and  missile  systems  are  the  prime  test  criteria. 
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1.  Controls  Pressure 

The  controls  helium  bottle  supplies  pressure  directly  to  the  booster 
controls  manifold,  the  start  and  vernier  pressurization  manifold,  and  the 
sustainer  gas  generator  reference  regulator.  The  discharge  pressure  of 
the  pneumatic  regulator  incorporated  in  each  manifold  is  monitored  as 
these  regulators  are  the  most  sensitive  and  crucial  elements  in  the  system. 
Similarly,  each  reference  regulator  discharge  pressure  is  measured  since 
these  regulators  control  the  L09  regulators  which  adjust  the  LO2  flow  to 
the  gas  generators .  The  L02  end  fuel  start  tank  ullage  pressure  measure¬ 
ments  reveal  if  start  requirements  are  satisfied  and  repressurization  of  the 
tanks  is  accomplished  prior  to  vernier  engine  solo  operation.  Finally  the 
gas  pressure  in  the  controls  helium  bottle  is  monitored  to  ascertain  if  there 
is  sufficient  supply  pressure. 

All  sustainer  engine  and  gas  generator  control  valves  are  hydraulically 
actuated  by  pressure  derived  from  the  sustainer  hydraulic  system .  The 
hydraulic  system  pressure  is  measured  as  are  the  positions  of  the  sustainer 
main  LOz  and  fuel  valves  for  performance  information. 

Aggregate  engine  operation  and  additional  instrumentation  in  the  propulsion 
system  will  aid  in  determining  if  the  various  control  valves  are  performing 
properly. 

t 

2.  Propellant  Feed 

At  engine  start  the  L02  and  fuel  start  tanks  supply  propellants  to  the  gas 
generators  which  produce  hot  gas  to  drive  turbines  geared  to  the  L02  and 
fuel  turbopumps.  When  the  engines  bootstrap  the  turbopumps  feed  propel¬ 
lants  to  dm  gas  generators  and  refill  the  start  tanks . 

The  hot  gas  pressure  and  temperature  measurements  indicate  start  and 
bootstrap  operations  adequacy,  gas  generator  mixture  ratio  and  performance 
levels,  and  failure  analysis  possibilities 

The  vernier  engine  propellant  inlet  pressures  are  monitored  for  orifice  and 
ducting  pressure  drop  and  interface  information. 
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The  turbopump  speeds  are  instrumented  as  they  are  die  end  parameters  of 
this  area  and  are  representative  of  the  overall  feed  operation. 

3.  Propellant  Flow 

During  main  engine  operation.  LO2  end  fuel  from  the  missile  tanka  flow 
through  separate  turbopumps,  which  increase  propellant  pressures,  to  each 
thrust  chamber. 

The  turobpump  propellant  inlet  pressures  and  temperatures  are  measured  to 
Insure  that  engine  interface  requirements  are  satisfied  and  sufficient 
liquid  pressure  is  available  to  prevent  pump  cavitation.  In  addition,  the 
sustainer  turbopump  LOj  and  fuel  discharge  pressures  measurements  yield 
information  on  pump  operation  and  efficiency  and  help  determine  general 
engine  performance. 

The  sensitive  and  accurate  turbopump  speed  Instrumentation  will  respond 
rapidly  to  varying  pump  inlet  and  outlet  conditions .  Thus  these  measure¬ 
ments  will  reflect  turbopump  cavitation  very  quickly. 

4.  Thrust 

Thrust  calculations  and  related  transient  analysis  will  be  made  based  on 
chamber  pressure  data  and  engine  coefficients  obtained  during  acceptance 
tests. 

3.  Propellant  Utilisation 
a.  Acouatlca  PU  System 

Instrumentation  in  the  A 00  us  tics  PU  Package  has  boen  planned  to 
furnish  maximum  information  by  obtaining  data  on  key  parameters 
within  the  eystem. 

The  Acoustics  sensor  signals  indirectly  trigger  multi  vibrato  re  con¬ 
trolling  a  gate  between  an  oscillator  and  a  counter  Thus  by  monitoring 
the  output  of  both  monostable  multivibrators  (U1138X)  information  la 
obtained  on  discrete  propellant  levels,  magnitude  of  propellant  error 
signal,  and  the  direction  in  which  the  PU  valve  should  be  moved 
(toward  open  or  closed) . 
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1.  Controls  Pressure 


The  controls  helium  bottle  supplies  pleasure  directly  to  the  booster 
controls  manifold,  the  start  and  vernier  pressurization  manifold,  and  the 
■ustainer  gas  generator  reference  regulator.  The  discharge  pressure  of 
the  pneumatic  regulator  incorporated  in  each  manifold  is  monitored  as 
these  regulators  are  the  most  sensitive  and  crucial  elements  in  the  system. 
Similarly,  each  reference  regulator  discharge  pressure  is  measured  since 
these  regulators  control  the  LOg  regulators  which  adjust  the  LO2  flow  to 
the  gas  generators .  The  LO2  And  fuel  start  tank  ullage  pressure  measure¬ 
ments  reveal  if  start  requirements  are  satisfied  and  repressurization  of  the 
tanks  is  accomplished  prior  to  vernier  engine  solo  operation.  Finally  the 
gas  pressure  in  the  controls  helium  bottle  is  monitored  to  ascertain  if  there 
Is  sufficient  supply  pressure. 


All  sustainer  engine  and  gas  generator  control  valves  are  hydraulically 
actuated  by  pressure  derived  from  the  sustainer  hydraulic  system .  The 
hydraulic  system  pressure  is  measured  as  are  the  positions  of  the  sustainer 
main  LO,  and  fuel  valves  for  performance  information. 

C 

Aggregate  engine  operation  and  additional  instrumentation  In  the  propulsion 
system  will  aid  in  determining  if  the  various  control  valves  are  performing 
properly. 


2.  Propellant  Feed 


At  engine  start  the  L02  and  fuel  start  tanks  supply  propellants  to  the  gas 
generators  which  produce  hot  gas  to  drive  turbines  geared  to  the  LO2  and 
fuel  turbopumpe .  When  foe  engines  bootstrap  the  turbopumps  feed  propel¬ 
lants  to  the  gas  generators  and  refill  foe  start  tanks. 


The  hot  gas  pressure  and  temperature  measurements  indicate  start  and 
bootstrap  operations  adequacy,  gas  generator  mixture  ratio  and  performance 
levels,  and  failure  analysis  possibilities 


The  vernier  engine  propellant  Inlet  pressures  are  monitored  for  orifice  and 
ducting  pressure  drop  and  interface  information. 
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The  turbo  pump  speeds  are  Instrumented  as  they  are  the  end  parameters  of 
this  area  and  are  representative  of  the  overall  feed  operation. 

Propellant  Flow 

Durljg  main  engine  operation.  LO2  fuel  from  the  missile  tanks  flow 
through  separate  turbopumps,  which  increase  propellant  pressures,  to  each 
thrust  chamber. 

The  turobpump  propellant  inlet  pressures  and  temperatures  are  measured  to 
insure  that  engine  interface  requirements  are  satisfied  and  sufficient 
liquid  pressure  is  available  to  prevent  pump  cavitation.  In  addition,  the 
sustainer  turbopump  LOg  and  fuel  discharge  pressures  measurements  yield 
information  on  pump  operation  and  efficiency  and  help  determine  general 
engine  performance . 

The  sensitive  and  accurate  turbopump  speed  instrumentation  will  respond 
rapidly  to  varying  pump  inlet  and  outlet  conditions .  Thus  these  measure* 
menta  will  reflect  turbopump  cavitation  very  quickly. 

Thrust 

Thrust  calculations  and  related  transient  analysis  will  be  made  based  on 
chamber  pressure  data  and  engine  coefficients  obtained  during  acceptance 
tests. 

Propellant  Utilisation 
a.  Acoustics  PU  System 

Instrumentation  in  the  Acoustics  PU  Package  has  been  planned  to 
furnish  maximum  information  by  obtaining  data  on  key  parameters 
within  the  system. 

The  Aooustlca  sensor  signals  indirectly  trigger  multivibrators  con¬ 
trolling  a  gate  between  an  oscillator  and  a  counts r.  Thus  by  monitoring 
tbs  output  of  both  monostable  multivibrators  (U1135X)  information  is 
obtained  on  discrete  propellant  levels,  magnitude  of  propellant  error 
signal,  and  tbs  direction  in  which  the  PU  valve  should  be  moved 
(toward  open  or  closed) . 
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The  coaster  output  is  converted  to  in  analog  voltage.  U1112V  "Acoustics 
Counter  Otp"  thus  verifies  die  transfer  function  of  the  error  signal  from 
digital  to  analog  form  and.  when  combined  with  U1113V  "Acoustics  Vlv 
Poe  Feedback. "  gives  the  command  signal  to  the  PU  valve.  Logging 
of  the  fuel  density  bias  setting  will  allow  computation  of  valve  position 
from  U1113V. 

Convalr  PU  System 


Two  mercury  manometers  (one  manometer  measures  differential 
pressure  on  each  tank)  act  as  variable  condensers  in  two  legs  of  the 
"Convalr  PU  Bridge".  The  error  signal,  which  is  generated  by  the 
bridge.  Is  monitored.  The  data  thus  gained  furnishes  information  on 
the  residual  ratio  of  the  propellants  in  the  and  die  value  of  die 
command  signs!  to  the  sustainer  main  fuel  valve.  The  PU  valve 
position  measurement  also  indicates  if  the  PU  system  is  operating 
properly. 


The  Convalr  tanking  system  utilizes  a  discrete  level  sensing  device 
for  controlling  the  quantity  of  fuel  placed  in  the  missile.  The  quantity  of 
LOj  is  controlled  by  tanking  to  a  null  on  the  PU  bridge.  Quantity  of 
propellants  tanked  can  be  computed  based  on  station  levels  converted 
to  an  equivalent  mass.  Tbs  tolsranoe  in  the  tanking  system  will  be 
obtained  by  comparing  this  data  to  corrected  load  oell  data. 


The  Acoustics  system  utilizes  disc  rets  level  sensor  in  each  tank.  The 
load  oell  data  will  also  furnish  information  for  an  evaluation  of  this 


C.  Control  Systems 


1.  Autopilot 


linos  the  autopilot  system  has  been  tested  extensively  on  previous  "D" 
series  captive  miss  ilea,  only  the  baste  iaput-ouput  measurements  will 
be  taken.  This  instrumentation  will  Include  a  measurement  of  the  servo 
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test  signal ,  which  is  utilized  in  lieu  of  gyro  outputs  to  glmhal  the  thrust 
chambers  during  captive  tests,  and  measurements  of  the  thrust  chamber 
positions  as  indicated  by  the  servo  system  feedback  signals. 

Although  no  gyro  operation  is  planned  at  present,  it  has  proved  expeditious 
in  the  past  to  provide  gyro  Instrumentation  in  preparation  for  special 
tests  which  may  be  integrated  into  the  program.  This  instrumentation 
consists  of  the  displacement  gyro  outputs. 

In  addition  to  'dm  above  instrumentation,  functional  tests  of  a  qualitative 
nature  will  be  performed  through  use  of  the  autopilot  test  console. 

2.  Radio  Guidance  System 

No  emphasis  has  been  placed  on  captive  testing  this  system  on  this  missile, 
hence.  It  will  not  be  installed. 

D.  General  8ystems 

1.  Main  Tank  Pressurization 

During  a  hot  firing  of  a  captive  teat  article  the  booster  tank  helium  supply 
bottles  are  continuously  pressurized  from  the  ground  supply.  The  pressure 
measurement  in  the  booster  tank  bottles  will  show  that  Phase  in  pressuriza¬ 
tion  requirements  ars  satisfied.  Main  tank  ullage  pressures  will  be 
monitored  for  system  operating  and  failure  analysis  purposes. 

An  intensive  program  to  test  the  main  tank  pressure  regulators  in  a  missile 
environment  is  scheduled  for  all  D  series  captive  articles.  Inlet  conditions 
for  both  regulators  are  established  by  measuring  the  pressure  and  tempera¬ 
ture  of  the  gas  entering  the  L02  tank  pressure  regulator.  The  regulator 
discharge  pressures  are  monitored  to  verify  regulator  performance. 

t.  Hydraulic  Systems 

There  are  two  independent  hydraulic  systems  on  "D"  series  missiles. 

One  system  furaiibes  hydraulic  pressure  for  booster  engine  glm baling 
prior  to  staging. !  The  second  system  furnishes  hydraulic  pros  sure  for 


mi  nw—s  cessw  sememes**  new  sine  si  is  tmeepuss.  am 

MC,  tuese  m  m  7H  Tie  seaeems  m  fe  mrnum  e  m  ttmm  m  «e  seeer  e  si  eusnwetf  sews  «  «mmmm  tr  <■*, 


r 


■m  riDCNmt 


SECTUSf  3-4 

GfrNFtfiENTIAL 

CONVAIR 

i 

sustainar  tad  vernier  operation.  Sinew  the  booster  and  the  sustainar 
hydraulic  system*  will  bar*  been  extensively  tested  on  previous  eerie*  mis- 
•flan,  Inatnan— tation  of  system  pressure  and  engine  position  measurwments 
will  oaf  Ml  ah  the  capability  ai  thane  systems  to  perform  satisfactorily. 


Power  Supply 


Electrical  power  to  the  mlaslle  will  be  supplied  from  the  ground  during  the 
shorter  runs.  For  the  long  runs  tbs  battery-inverter  combination  will  pro¬ 
vide  electrical  power.  The  battery  normally  need  on  flight  missiles,  l.e., 
the  manually  activated  primary  battery,  has  been  replaced  with  a  remotely 
activated  battery.  Inasmuch  as  this  will  not  be  a  change  in  electrical  power 
supply  operation  as  ter  as  the  missile  Is  concerned,  only  AC  frequency. 
Phene  A  voltage,  and  DC  voltage  will  be  Instrumented  is  order  to  tndteats 
that  the  missile  is  receiving  proper  electrical  power. 
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UTILIZATION  OF  THE  FM  RECORDING  SYSTEM 


Aa  FX  recording  lyiten  will  be  ntflliied  to  proride  an  me 
reeordinf  mcrilnm .  Kennel  reduction  of  data,  ie  being  Id 
Mtk  redaction  through  aa  electronic  prooeeeing  elation 
tape  recording  a €  data. 


TO*  FM  ayetent  accepts  aa  tapnta  balanced  and  whalanoe 
rang*  of  lees  than  5  volts.  Tbeee  signals  are  need  to  mo 
qaeodee  which  are  then  mixed  together  and  recorded  on : 
log  table  trattcatee  the  anbcarriera  available  and  the  data 


and  unbalanced  vnhagea  with  a  deviation 


tape.  The  toDow- 
i  expebUi tjr. 


Channel 

Frequency 

CPS 

%o t 

Frequency 

Flat  to  2% 
CPS 

S 

1,100 

a  T.S 

•  -  10 

t 

1,704 

a  7.1 

®  -  s 

7 

1,100 

a  T.S 

0-  15 

• 

1,000 

a  7.1 

0  -  45 

• 

1,000 

a  7.5 

•  -  50 

It 

1,400 

a  7.5 

o  -  n 

11 

7,150 

a  7.5 

0  -  110 

11 

10,100 

a  7.1 

0  -  100 

11 

14,100 

a  7.1 

a  -  so 

▲ 

18,000 

all 

a  -  too 

C 

40,000 

all 

0-1100 

B 

70,000 
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The  FM  system  has  a  capability  of  recording  11  tracks  of  each  track  type  for  a  total 
of  132  measurements.  There  are  two  magnetic  tape  machines  each  containing  a 
14  track  magnetic  tape;  eleven  tracks  of  data  are  recorded  on  each  tape.  Track  7 
is  reserved  for  timing  and  speed  lock.  Voice  is  recorded  on  tracks  7  or  14  which 
are  not  used  for  data. 


Specific  channel  assignment  has  been  arrived  at  by  Test  Planning  based  on  measure¬ 
ment  frequency  response  requirements  and  playback  capabilities  with  respect  to 
certain  groupings  of  measurements .  High  frequency  flow  meters  and  tachometer 
measurements  are  recorded  directly  on  magnetic  tape  to  avoid  overloading  to  high 
frequency  channels.  This  is  possible  since  these  signals  are  frequency  modulated 
themselves  and  may  be  used  as  heir  own  subcarrlers.  The  magnetic  tape  tracks 
upon  which  these  signals  are  recorded  have  no  channel  5  or  6  in  order  to  eliminate 
die  possibility  of  these  signals  interfering  with  data  on  those  channels.  Hence  in 
the  FM  channelization  listing  these  signals  are  shown  as  being  recorded  on  sub¬ 
carriers  5  and  8. 
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UTILIZATION  OF  THE  FM  RECORDING  SYSTEM 

An  FM  recording  system  will  be  utilized  to  provide  an  accurate  high  response 
recording  medium.  Manual  reduction  of  data  is  being  largely  supplanted  by  auto¬ 
matic  reduction  through  an  electronic  processing  station  operating  from  a  magnetic 
tape  recording  of  data. 

The  FM  system  accepts  as  inputs  balanced  and  unbalanced  voltages  with  a  deviation 
range  of  less  than  5  volts.  These  signals  are  used  to  modulate  subcarrier  fre¬ 
quencies  which  are  then  mixed  together  and  recorded  on  magnetic  tape.  The  follow¬ 
ing  table  indicates  the  subcarriers  available  and  the  data  response  capability. 


Deviation 

Center  %  of  Response 

Frequency  Center  Flat  to  2% 

Channel  CPS  Frequency  CPS 

5  1,300  ±1.5  0-  20 

6  1,700  *  7.5  0-  25 

7  2,300  ±7.5  0-35 

8  3,000  ±7.5  0-  45 

9  3,900  ±  7.5  0-  59 

10  5,400  ±7.5  0-  81 

H  7,350  ±7.5  0-  110 

12  10,500  ±7.5  0-  160 

13  14,500  =k  7.5  0-  220 

A  22,000  ±15  0-  660 

C  40,000  ±15  0-1200 

E  70,000  ±15  0-2100 

These  subcarriers  are  mixed  six  at  a  time  and  each  group  of  six  is  recorded  on 
one  track  of  a  magnetic  tape.  A  specific  grouping  of  six  has  been  set  up  to  avoid 
the  possibility  of  two  frequencies  adding  together  to  provide  a  third  frequency  that 
exists  within  another  subcarrier  band.  For  convenience  of  notation  we  will  call 
the  two  sets  of  6  subcarrisrs  Track  A  and  Track  B.  Track  A  contains  subcarriers 
5,  7,  9,  11,  12,  and  C;  Track  B  oontaina  subcarrisrs,  6,  9,  10,  13,  A,  and  E. 

In  order  to  avoid  possible  cross  talk  between  adjacent  tracks  on  the  magnetic  tape, 
these  two  track  types  are  alternately  reoorded  across  the  tape. 


Frequency 
Response 
Flat  to  2% 


Frequency 

CPS 

±  7.5 

0-  20 

±  7.5 

0-  25 

±  7.5 

0-  35 

±  7.5 

0-  45 

±  7.5 

0-  59 

±7.5 

0-  81 

±7.5 

0-  110 

±  7.5 

0-  160 

±  7.5 

0-  220 

±15 

0-  660 

±15 

0-1200 

±15 

0-2100 
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Tits  FM  system  has  a  capability  of  recording  11  tracks  of  each  track  type  for  a  total 
of  132  measurements.  There  are  two  magnetic  tape  machines  each  containing  a 
14  track  magnetic  tape;  eleven  tracks  of  data  are  recorded  on  each  tape.  Track  7 
Is  reserved  for  timing  and  speed  lock.  Voice  is  recorded  on  tracks  7  or  14  which  are 
not  used  for  data. 

Specific  channel  assignment  has  been  arrived  at  by  Test  Planning  based  on  measure¬ 
ment  frequency  response  requirements  and  playback  capabilities  with  respect  to 
certain  groupings  of  measurements.  High  frequency  flow  meters  and  tachometer 
measurements  are  recorded  directly  on  magnetic  tape  to  avoid  overloading  to  high 
frequency  channels.  This  is  possible  since  these  signals  are  frequency  modulated 
themselves  and  may  be  used  as  their  own  subcarriers.  The  magnetic  tape  tracks 
upon  which  these  signals  are  recorded  have  no  channel  5  or  6  in  order  to  eliminate 
the  possibility  of  these  signals  Interfering  with  data  on  those  channels.  Hence  In  the 
FM  channel  1  ration  listing  these  signals  are  shown  as  being  recorded  on  subcarriers 
5  and  6. 
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MISCELLANEOUS  REQUIREMENTS 
1.  Closed  Circuit  Television 

Television  monitoring  of  the  0-24  Captive  Article  will  be  accomplished  with 
the  following  components  of  the  KIN  TEL  1958  Industrial  System: 

A.  Two  (Z)  video  cameras: 

Video  Bandwidth  —  8  mo 
Horizontal  Resolution  —  800  lines 
Linearity  —  better  than  a  2% 

B.  Two  (2)  ARC-10A  Heavy  Duty  Remote  Control  Pan  and  Tilt  Units: 

Pan  Range  —  380*  0  3  deg/seo 

Title  Range  —  a  45*  0  3. 5  deg/seo 

C.  Two  (2)  ARC-4  Remote  Control  Turret  Lens  (1/2",  4",  8")  with  iris  and 
focus  oontrol: 

Iris  Control  Speed  —  5. 75  deg/seo 
Focus  Control  Speed  —  0. 021  lnches/sea 

D.  Two  (2)  ACH-2  Weatherproof  Housings 

E.  Two  (2)  17"  Video  Monitors 

F.  Two  (2)  Camera  Controls  with  8"-TV  Monitors 

The  arrangement  of  this  system  is  oovered  on  sketoh  titled  "8TC-2  CLOSED 
CIRCUIT  TELEVISION. " 

I.  Data  Processing  and  Handling  Requirements 

Data  reduction  and  analysis  will  be  eooompllshod  in  conjunction  with  Design  and 
Development  Personnel.  Test  results  will  be  compiled  and  published  in  the  fol¬ 
lowing  reports: 

A.  X+8  Hour  Report:  Syo amors  responsibility.  Contains  results  of  quick  look 
inspection  performed  at  the  site. 
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X+24  Hour  Report:  Sycamore  L  Test  Evaluation  responsibility.  Contains 
quick  information  on  performance  levels  of  the  engines  and  general  ope  ra¬ 
tion  of  the  systems,  as  well  as  noting  any  malfunctions  which  may  have 
oeoorred  during  the  run.  Preliminary  test  results  and  conclusions  are 
listed. 

X+TS  Hour  Report:  Joint  responsibility  of  Sycamore  and  Test  Evaluation 
Qroup.  Contains  more  detailed  analysis  of  missile  performance  and  op¬ 
eration.  Problems  which  have  occurred  will  be  Investigated  more  closely 
in  this  report. 


D.  Monthly  Report:  Test  Evaluation  Qroup  responsibility.  To  be  published 
each  month.  Summarises  the  test  results  and  test  objectives  accomplished 
during  testa  conducted  during  the  previous  month. 

E.  Summary  Report:  Test  Evaluation  Qroup  responsibility.  To  be  published 
during  month  subsequent  to  the  completion  of  the  0-24  test  program. 
Includes  a  detailed  analysis  of  special  investigations  and  missile  problem 
areas,  as  well  as  summarising  test  results. 


ta  addition  to  the  above  tabulated  report  responsibilities,  Test  Evaluation 
Qroup  will  furnish  STL  with  copies  of  all  raw  autopilot  data  within  three  days 
of  a  hot  firing.  Prior  to  seven  days  after  a  teat  is  oompleted,  Test  Evaluation 
will  furnish  STL  and  Sycamore  with  reduced  data.  Design  and  Development 
Groups  will  be  furnished  with  raw  data  and  reduced  data  as  needed. 


Visual  Panal  Presentations 


The  following  tabulation  of  visual  maters  has  been  compiled  for  information 
purposes  la  order  to  provide  a  mors  complete  ploture  of  the  important  monitor- 
fog  devises  which  will  be  available  to  test  personnel  la  their  maintenance  of 
Moehhouse  tael  control,  k  order  to  differentiate  these  functions  from  the  1000 
•ortoo  diroot  Uao  measurements,  a  1000  series  designation  will  apply  to  these 
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ME  AS. 
NO. 

S-2  PANEL  METER  PRESENTATIONS 

UNITS 

MEAS.  OF 

DESCRIPTION  RANGE  FUNCTION 

LOCATION 

E5068C 

EMERGENCY  GENER¬ 
ATOR 

0-200 

AMP 

Facility  Power  Console 

E5066C 

MISSILE  DC  AMPS 

0-200 

AMP 

Mia i lie  Power  Console 

E5005Q 

MISSILE  INT  PHASE  A 

396-404 

CPS 

Missile  Power  Consols 

E 5029Q 

MISSILE  EXT  PHASE  A 

396-404 

CPS 

Missile  Power  Console 

E3031Q 

PHASE  A  EXT  §  MSL 

396-404 

CPS 

Missile  Power  Console 

E 5003V 

MISSILE  INTERNAL  DC 

0-40 

VDC 

Missile  Power  Console 

E5006V 

MISSILE  INTERNAL  AC 

110-120 

VAC 

Missile  Power  Console 

E 5022V 

MISSILE  AC  EXT  Q  MSL 

110-120 

VAC 

Missile  Power  Console 

E 5023V 

MISSILE  EXTERNAL  AC 

110-120 

VAC 

Missile  Power  Console 

E5030V 

MISSILE  DC  EXT  0  MSL 

0-40 

VDC 

Missile  Power  Console 

E 5065V 

MISSILE  EXTERNAL  DC 

0-40 

VDC 

Missile  Power  Console 

E5101V 

GROUND  DC  BUS 

0-30 

VDC 

Engine  Test  Panel 

E5102V 

MISSILE  DC  BUS 

0-30 

VDC 

Engine  Test  Panel 

F5001P 

lo2  tank  HELIUM 

0-30 

PIG 

Pneumatics  Console 

F5003P 

FUEL  TANK  HELIUM 

0-75 

PIO 

Pneumatics  Console 

F5032P 

LNa  PRESSURE 

0-400 

no 

Pneumatics  Console 

F6053P 

NORM  SUP  PRESSURE 

0-4000 

PIO 

Pneumatics  Console 

F5054P 

EMERO  SUP  PRESSURE 

0-4000 

PIO 

Pneumatics  Console 

F5116P 

DIFFERENTIAL  PRESSURE  0-5 

PID 

Pneumatlos  Console 

F524SP 

B8TR  TANK  PRESSURE 

0-4000 

PIO 

Pneumatlos  Console 

F5348P 

BUST  TANK  PRESSURE 

0-4000 

PIO 

Pneumatlos  Console 

F5291P 

BUST  CONTROL  PRESSURE  0-4000 

PIO 

Pneumatlos  Console 

F5S47T 

B8TR  TANK  TEMPERA¬ 
TURE 

M80-M380 

DOF 

Pneumatlos  Console 

F5343T 

BUST  TANK  TEMPERA¬ 
TURE 

M80-M380 

DOF 

Pneumatlos  Console 

FSIKr; 

JUST  CONTROL  TEM¬ 
PERATURE  .. 

M100-200 

DOF 

Pneumatlos  Console 

L5006D 

MISSILE  ALIOKMLNT. 

M8Q-50 

MIN. 
or  ARC 

Holddown  and  Release 
Safety  Console 
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ME  AS. 
NO. 

8-2  PANEL  METER  PRESENTATIONS  (Coot) 

UNITS 

MEAS.  OF 

DESCRIPTION  RANGE  FUNCTION  LOCATION 

P5242B 

PUMP  LC  SPEED 

0-100 

PCT 

LOj  Tanking  Conao’e 

PS2510 

LC  THROTTLE  VALVE 

0-Full 

LOj  Tanking  Console 

P5373P 

LOg  STORAGE  TANK 

O-SO 

PIG 

LOj  Tanking  Console 

U5091V 

LOa  TANK  LEVEL 
INDICATOR 

80-108 

PCT 

LOj  Tanking  Conaola 

PSS8SM 

FUEL  IN  MISSILE 

K-100 

GAL 

Fuel  Tanking  Conaola 

P8430P 

FUEL  STORAGE  TANK 

0-80 

PIG 

Fuel  Tanking  Conaole 

Q5007D 

THROTTLE  POSITION 

0-100 

PCT 

.  Flume  Deflector 

Conaola 

Q6008P 

VERNIER  DEFLECTOR 

0-28 

PIG 

Flame  Deflector 

Conaole 

QSOOtP 

MAIN  DEFLECTOR 

0-300 

PIO 

Flame  Deflector 

Conaole 

Q6001B 

MAIN  DEFLECTOR  FLOW 

0-35000 

GPM 

Flame  Deflector 

Conaole 

Q5010P 

FIREX  PRESSURE 

0-300 

PIO 

Flrex  Conaole 

seme 

PANEL  POWER  SUPPLY 

0-400 

MA 

Autopilot  Monitor 

Control 

•strop 

FINE  BEATER-PITCH 

o-iia 

* 

VAC 

Autop'*.ot  Monitor 

Conaole 

ssmv 

FINE  HEATER-YAW 

0-180 

VAC 

Autopilot  Monitor 

Conaola 

•strip 

FINS  BEATER-ROLL 

0-130 

VAC 

Autopilot  Monitor 

Conaola 

•SHOP 

PANEL  POWER  SUPPLY 

0-IW 

PDO 

Autopilot  Monitor 

Control 

•ststw 

DCCADB  EVENT  TIMER 

O-Offtf 

SBC 

Autopilot  Monitor 

Conaola 

MlTfW 

PROGRAM  RUN  TIME 

HH 

SEC 

Autopilot  Control 

Conaola 

o 


o 


o 
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4.  Pneumatic  8ygtem  Validation 


Validation  of  the  tank  pressure  regulators  follows  rigorous  laboratory 
flight  certification  procedures .  Thus  the  characteristics  of  these  regu¬ 
lators  will  already  be  well  known  and  site  checkout  and  validation  will 
serve  simply  to  oonflrm  this  prior  knowledge. 

The  checkout  will  establish  die  following  points: 

a.  Cutoff  pressures  of  the  regulators. 

b.  Regulator  performance  (at  ambient  temperatures)  during  simulated 
engine  operation  and 

o.  Regulator  response  to  shutdown. 

Measurements  required  are: 

P3S01P  GROUND  LOg  ULLAGE  TANK  PRESSURE 
P3302P  GROUND  FUEL  ULLAGE  TANK  PRESSURE 

S.  Load  Cells 

The  "load  cells, "  which  oonslst  of  four  strain  gauge  transducer  outputs 
combined  into  one  measurement,  sense  the  weight  of  the  launcher,  mis¬ 
sile,  missile  propellants,  and  ary  other  massee  supported  by  the 
launcher.  On  Missile  D-24  a  "seoondary  standard"  for  calibre  ting  these 
load  oells  and  associated  read  out  equipment  will  be  available.  This 
instrumentation  will  aid  in  determining  the  tolerance  in  propellant  mass 
when  tanking  to  a  oonstant  level. 
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DISCUSSION  OF  REASONS  FOR  REVISION  "A"  CHANGES 

The  following  paragraph*  diaouaa  and  list  the  change*  in  Instrumentation  for  Mlaatle  24 -D 
that  have  occurred  since  the  original  publication  of  thi*  report. 


I.  External  electrical  measurements  hare  been  added  since  ground  power  will  be  used 

throughout  the  test.  These  measurements  will  provide  the  same  data  as  those  normally 
picked  up  internally  at  the  load  side  of  the  power  changeover  switch,  but  external 
measurements  are  more  convenient  to  make  on  this  captive  missile: 

ME  AS.  NO.  DESCRIPTION 

ADD: 

E1029Q  EXTERNAL  AC  FREQUENCY 

E 1088V  MISfgl.K  EXTERNAL  DC 

n.  Some  difficulty  has  been  encountered  with  hydraulic  pressure  switch ee.  The  followteg 
measurements  were  added  to  funlik  Amt*  in  ares: 

ADD: 

H1197X  GROUND  HTD  LO  PRESS  B 

H1196X  GROUND  HTD  HI  PRESS  B 

H1199X  GROUND  HTD  HI  PRESS  SAV 

H1200X  GROUND  HTD  LO  PRESS  SAV 


m.  The  quantity  of  propellants  placed  aboard  the  miss  He  is  a  deter  mining  factor  on  missile 
range.  To  aid  In  establishing  the  tolerance  of  the  Acoustics  tanking  system  the  follow- 


lag  measures 

■ants  were  added: 

ASS: 

IU060X 

AA  *0%  FUEL  PROBE 

M1970X 

AA  M%  FUEL  PROBE 

N1971X 

AAM,H  FUEL  PROBE 

M197SX 

AA  100. 1%  FUEL  PROBE 

Nirrsx 

AALOg  RAPID  SO 

N1974X 

AA  LOg  BU  RAPID  3tQ 

M07SX 

AALOg  FINE  BO 

.PONriDCHTHte- 
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MKA8.  NO. 


ADD; 


N197CX 

NUT7Z 

MltTSX 

pimp 

pimp 


DESCRIPTION 


AA  LO*  BU  PIKE  SIQ 
AA  LOj  TOPO  COF  SO 
AA  LOj  EMO  SO 

PBEss  diff  on  lc>2  tk 
PRESS  IXFF  FUEL  TANK 


IT.  High  frequency  la  mou  eun,  have  oocorred  la  the  propulsion  system. 

The  me— nrmeets  below  were  added  to  furnish  laformatlon  la  this  area: 


ADD: 

P14SSO  SUSTAINKB  NAA  ROUGH  COMBUSTION  CUT-OFF  ACCEL 

Pi 4520  B1  NAA  ROOGH  COMBUSTION  CUT-OFF  ACCEL 

PUilO  BS  NAA  ROUGH  COMBUSTION  CUT-OFF  ACCEL 


V.  ha  some  tostanoaa  high  freqaeaoy  peculations  have  base  eseoeatered  to  the  high  pres- 
mre  propel  last  (tooting.  The  followtog  tostmmantotloe  will  provide  a  means  to  detect 
and  analyse  theee  oeclllatlqne  as  well  as  yield  Information  toward  tracing  pest  mal- 


ADO: 

P1M1P 

B1  LO|  DU  MANIFOLD 

PIMBP 

BS  LO|  DU  MANIFOLD 

PIMSP 

B1  FUEL  DU  MANIFOLD 

PUMP 

BS  FUEL  DU  MANIFOLD 

PUMP 

S  FUEL  DU  MANIFOLD 

PL  A 


to  the 


the  engkms.  Three  toealatod  tamperatora  tranedaeara  were  euitahly  locetedf  on  the 
•Ida  of  the  parte  tehee  to  determine  whether  temperataree  weald  oanaa  water  to 
treeas  he  the  tafatag.  The  followtog  aaeeairemeata  will  taralah  data  m  tola  area: 


-tOHFIDERTIAL 
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MEAS.  NO. 

DESCRIPTION 

ADD: 

P1764T 

B1  PURGE  LN  NEAR  BULK-HEAD 

P1767T 

B1  CHAMBER  SETH  TEMP 

P1768T 

B1  PURGE  LN  8  ENG  MAN 

VII.  Aoouitict  famished  equipment  and  wirlaf  to  the  K-A  reorder*  vm  installed  in  order 
to  monitor  Aoooetlea  alternate  eeneor  stxinf  operation.  Moasnementa  In  tide  area 
taolode: 


ADD: 

U1148X 

U1149X 

U11S0X 

U11S1X 

U1152X 

UllftSX 

U1160X 

U1161X 

U1162X 

untax 

U1164X 

until 


LOj  2  SNSHS  STA  497 
LOj  2  8SBRS  STA  671 
LOj  2  SNSHS  STA  76S 
LOj  2  SNSHS  STA  839 
LO|  2  SNSHS  STA  Sf  1 
LOj  2  SNSHS  STA  882 
FUEL  2  SNSHS  STA  944 
FOIL  2  SNSHS  STA  1024 
FUEL  1  SNSHS  STA  1082 
FUEL  S  SNSHS  STA  1126 
FUEL  2  SNSHS  STA  1141 
FUEL  »  SNSHS  STA  1126 


Vm.  The  meaear ament  below  baa  been  added  so  that  an  aocmrato  dstaraiUattne  may  bo 
*«f  the  Aooaattoa  PU  eeneor  aaooeeriag  time  by  eatabllahtag  the  time  between  the  * 
aaoowexiaf  and  the  present  aaeanarement  (U113SZ): 

ADO: 

U1124Z  AA  TIME  SEABED  Q8C  OUTPUT 


DL  To  thrther  rmhiato  the  Conrair  propellant  taaktaf  ayetoai  toe  faDowiai  aneearimmia 
were  added: 


PiSUX  96%  FUEL  LYL IND 

PINTS  FUEL  OFEBVTLL 


^euyunriirm. 
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MBAS.  NO. 

ADD; 

P1988X 

P1997X 

P1998X 

P1999X 


DESCRIPTION 


LO2  95%  LVL  EMER  COF 
MISSILE  FUELED  95% 

LOj  OVERFILL  EMER  COF 
MISSILE  FUELED  100% 


X.  The  residual  propellants  and  die  ratio  of  these  propellants  are  Indicative  of  PU  per¬ 
formance.  The  following  two  measurements  were  added  to  furnish  information  on 
residual  propellants: 

ADD; 

U1080P  LOg  TANK  HEAD 

U1081P  FUEL  TANK  HEAD 


XI.  Additional  data  is  required  on  gyro  noise  characteristics.  The  following  instrumenta¬ 
tion  changes  have  been  made  to  provide  more  reliable  data: 


PITCH  GYRO  AMP  OUT 
TAW  GYRO  AMP  OUT 
ROLL  GYRO  AMP  OUT 


ROLL  DI8PL  GYRO  BIG 
PITCH  DISPL  GYRO  SO 
YAW  DISPL  GYRO  BIO 


XII.  The  following  measurements  were  added  to  provide  information  on  statlo  and  ooulomb 
frietUaa  of  the  engine  gimbei  hlooki 

ADD: 


ADD: 

81147V 

81148V 

81149V 

DELETE: 

'  v-  ■ 

81061D 

8108SD 

81083D 


U208P  B1  PITCH  ACTR  EXTEND 

'  A1107P  B1  PITCH  ACTR  RETRACT 

K1S0IP  11  YAW  ACTR  EXTEND 
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ME  AS.  HO. 


DESCRIPTIOH 


H1209P 
S1252D 
S 125 3D 
S1254D 
81255D 


B1  YAW  ACTR  RETRACT 
B1  YAW 
B2  YAW 
B1  PITCH 
B2  PITCH 


Xm.  The  following  instrumentation  vu  added  to  verify  operating  prooedurea  and  yield 
failure  analysis  information: 


F1994C 

F1246P 

F1318T 


DC  TO  BOIL-OFF  VALVE  MOTOR 
BOOSTER  TANK  HELIUM  BOTTLE  HI 
ST  PNEUMATIC  REGULATOR  IN 
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■  SUSTAINER 


VERNIER  »1  (RIOHT  NANO) 


VERNIER  *1  (IBRT  NANO) 


ROO  O 


BOOSTER  •< 
LOWER 


V  AXIS 


TAROIT 
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UO4T0KAM 

PARAPIT 


Air 
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TELEVISION 


m.utumrnmTrttni 


I  ft#  MM  Mm  m  tkt  UnHM  mm  wMMa  Mm  wiwm  tf  DM  b»lmm  lm  TW»  1% 
m  Am  tmMtoa  d  tt* ******  m  mt  tmmt  la  m  MuatkartM  aanaa  ta  praMMM  >r  to*. 


mrn&m t- 


MOTION  6 


CONFlDtNIIAC — ^ 

CONVAIR  U  ASTRONAUTICS 


This  page  Intentionally  left  blank. 


tocwnMt  tmtm  afon****  tffKilm t*  mUm*  of  t*  IMrt*  Kl*»»  *m»  ft*  iMWi*  ft*  t*ft*Mf*  lm  TK1*  II, 

we.  s*tn*m  mimm.ni  ummi+m  m  m  n-itw  x  m  nwwd  »  m  mmm  *  m  mmmum  urn*  t»  mm m  i>  tw. 


GQNrtWWTIAL  •» 


REPORT  Ha  AZR- 27-002- 24 
SECTION  6 


MB9U  MmnMHTATION  IM  MKT 


XX POST  NO.  AZB-tT-OOa-M 
SBCT10N  • 


mfmrCMTm- — ^ 

CONVAIR-ASTRONAUTICS 


•u 


i  I 


•  I  t 


S  1 

—  m9 

I  • 


I* 


I  > 


I 


..3 


2 


* 


* 


i 


$ 


i 


errs 


U 


O 


oi 


i  uwnm  i  wt~^ 


CONVAIR-ASTRONAUTICS 


i  mmmutm . .  mi  in  r,-tm 

REPORT  NO.  AZB- 27-002-14 
SECTION  « 


INI 

81 

□I 

8! 


3  l  3 


ammagi 

gEgaglMWWI 

■■■pi 

■ni|iiiiiiiiuniiiiiiii 

■■ilGiiiQBBBBBailDDDIByyiQi 

!P||lBHBmBBHBBMMB|MM 


‘  ‘  s 
!  I  i 

J  2 


3  2  5  *  S  * 

5  !  k  t  I 

1  i  z  i  5  2 

N  N  N  n  N  N 

3  3  3  3  3  3 

2  2  2  2  12 


SIS! i  S  (ISIS 


i«i 


ISHUBI 


iiiiiiiiii 


mmmr- 


EXPORT  NO.  AZB- 27-002-24 
SECTION  6 


«wl1!  IULIIIUU.  n 

C0NVA1R-ASTR0NAUTICS 


6  O  O  J 

«  A  «  « 

o  4 


0  —  0 

«  4  « 

« 


OOO  0000009 

A  «  «  A  A  A  A  «  O  ^ 

ooo  -#^f*o***'* 


I  «  I  I  I  *  »  •  I  I  I  I  I  ••••!»  * 


□mi  iroiai 
ggggsgagi 

□imuiaai 

BKHI 


iHHHiaDaDnDDDEiDaaaBEiDnDaDl 


?• 


s  s  a 


•  O  O  N  N 
O  n  r#  —  — 


«  *•  O  •  *»  O  «  *  +  *» 

Isssisisssls 

—  +  a  +  m  m  —  —  .  *4 


S?  »  9  X  *  ?  ?  ? 


o  I  O  I  O  O  O  O 


*  \  m  —  —  £  ^  *» 

r*  M  m  m  O  O  m 

t  *-*  »*•  ^  ia  «  4 

—  I  —  —  —  —  —  — 

o  o  o  o  o  o  o 


Si 


IBI 


2  !  2  I  2  5  2  2  2  2  5  s  2  i  I  I  I 

*•<  <*  •*  •* 


IBI 

IBI 


^  -i  ^ 
8  8  8 
¥  ¥  ¥ 


;  ;  ;  3  H  ]  :  3  »  5  -  3  3  1  | 

!  H  d  :  i  ?  !  3  3  !  i  i  i  1  s  s  J  3  2 

h i SB i ! i j i li i  \ ! ! !  i i t 

s  s  «  s  •  I  :  :  1  >  :  ;  S  «  «  s  •  •  s  « 


■g 


II 


S  2  2  2 


'in 


fwJw-'S 


^Jwnni/nTTTR^^^^ 

C0NVA1RASTR0NAUTICS 


REPORT  NO.  AZB- 27-002-24 
SECTION  6 


ATKX  L06  SHEET 


REPORT  Na  AZR- 27-002-24 
SECTION  6 


coNnocNTwr'  • 

CONVAIR  ASTRONAUTICS 


n 


!- 


I  » 


<rrr 


2 


l 


Vr* 


3TTT 


~6TS 


1  8 


TS-TS 


l 


/  ) 


o 


bIWII  II II II I IWI  _ 


MISSILE  INSTRUMENTATION  LOG  SHEET 


~  •a*’***  * 


rnwnPBHTtf1 — 

CONVAIR-ASTRWAUTICS 


HEPORTNO.  AZB- 27-002- 24 
SECTION  0 


(Cwmotnm 


133HS  901  MOUVi 


REPORT  NO.  AZB- 27-002-24 
SECTION  8 


jpfweNnsr  - — . 

C0NVAIR-ASTR0NAUT1CS  ^ 


i  I 


8 


UM« 


A.  *  *  *  *  *.  *!* 


*1*1*1* 


!< 


I  » 


NNVMOMim 


*  * 

►»  *• 
*  M 


SI 


% 


i 


5 


e  MS' 


■sra- 


T 
r* 

alT 


oTo 


Muruy^ui 


SECTION  6 


TMs  ttemrnt  cmUM*  M*mttlw  Mftdi*e  «w  Mtiwul  Mm  M  Dm  M<m  ttatn  MtMa  ttm  wiw|  •<  t*i  tulmn  Lmt,  Tttta  IS, 
MC,  lntMm  7W  nM  7K  TM  tr  ttw  rwMMlon  M  Itt  iMt«Ms  to  My  mmnt  m  m  wiwtlwruM  »*mt  it  yrtMMM  by  Im. 


kwmiw.  imt 


ri i*rti  bi  n  r  ‘i**11  1  L- 

CQn  FI  DEN TIAL 


RCT10N 1 

XXSTPLAlf  4  RKCORDKB  AJSIQNMJMTB  BT  STSTKM 


This  saaMaa  ladles or  th?  raoordar  iiupnia  at  aoek  umniM  tar  auk  block  la  whlab  tha  maann- 
naad  la  nqalnd.  1st'  Hoa  tka  aada  at  tha  taat  obltotlraa  aakportad  >y  —ok  awunl  and  tha  taaaa- 
g— «  petal  Uy  la  nyud  la  aaak  at  (haaa  objanttraa  ara  Uatad  altar  aack  awaaannaat.  Tha  (oUaarlac 
II  a  Mai  aoplaaatlaa  at  the  iomot  aaad  la  ikla  aaotlaa. 


Vjtm  1 


[•j 


Tha  Man  ara  MkMi  tka  flm  daa 
kWidil  akila  ika  lattar  tadlaatai 

Tka  flm  smartoal  d*lt  daaaUa  tka  i 


a. ,  Hraak  wira.  Tka  other  Ikraa  dlflta 
OMaaaranaal  aaakar  sllkla  Ika  eysMoa 
Me  Oral  latter. 


«aa  tka  rysten  Taat  akjaotlTaa  awartad  by  a  aaanrt 

Ika  type  at  as*  an  ladiaalad  by  llatiaf  Ika  aada  ad 

tkoaa  aM*all*«a  baaaatb  Iks  Beaian- 
*****  ~~  meat.  TaMa  I  all  ba  aaad  la  Bum  lata 
•  raoordart  L  ^  wta  tha  aataal  taat  ob)  satires. 


C1K  IMS  P  B1  HTD  ACCUMULATOR 
c  s  ■  toss  P 

C  1  H  1140  P  A/VKRH  no  PRBBB 
Cl*  1140  P 
C  1  *  1140  P 


.  BLOCK  I  BBCOKDIK  AMBOnOMT 


TMa  aada  daflaasttaMhad  taheatUU- 
ad  la  raoord  tha  ■  marts aal  wkaa  Ills 


at  ta  ana  lad  will  he  neeedad 
atria  abort  aad  aa  aa  PM  teas. 


block  n  bbcobobb  Asmnonrr 


kfud  la  tka  last  abmuti  renamed 
hr  Aa  akfeettre  aada.  A  prtarltr  ta 
•aalffwd  aaly  ahaaa  Ska  shtsatias  la 

yaandaa  a  mama  at  n<a 
hf  related -  i  n 

■*iNil 

IBM  aamao 

NaMt  fa*  a  bam  daiaUad  aaataaattaa  at  Ma  tamed 
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OBJ. 

CODE  DESCRIPTION  1  2 


A 

1469 

Y 

POD  1  SOUND  PRESS 

F 

F 

AD17 

A 

1489 

Y 

1 

1 

A 

1493 

Y 

ENG  COMP  SOUND  PRESS 

F 

F 

AD17 

A 

1493 

Y 

1 

1 

E 

1005 

Q 

INVERTER  FREQUENCY 

F 

F 

ED15 

E 

1005 

Q 

1 

sdia 

E 

1005 

Q 

2 

2 

SD  IS 

E 

1005 

Q 

2 

2 

E 

1029 

Q 

INVERTER  FREQUENCY 

F 

F 

SD14 

E 

1029 

Q 

2 

2 

SD15 

E 

1029 

Q 

2 

2 

E 

1003 

V 

BATTERY  OUTPUT 

F 

ED15 

E 

1003 

V 

l 

E 

1006 

V 

INVERTER  PHASE  A 

F 

F 

ED15 

E 

1006 

V 

1 

SD14 

E 

1006 

V 

2 

2 

SD15 

E 

1006 

V 

2 

2 

E 

1065 

V 

MSL  EXTERNAL  DC 

F 

F 

FD33 

F 

1994 

c 

DC  TO  B0  VLV  MOTOR 

2 

2 

F 

1001 

P  L02  TANK  HELIUM 

SF 

SF 

FD33 

F 

1001 

P 

1 

1 

FD37 

F 

1001 

P 

1 

1 

NewNM  mwmi  mi  mm— <  •*  tm  >*•*»  — —  •*  ww  cwomm  mm.  m*m  u. 
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F033 

F 

1291 

P 

2 

2 

01 

F 

1291 

P 

1A 

1A 

F 

1113 

T 

L02  PRESS  REG  INLET 

F 

F 

F033 

F 

1115 

T 

2 

2 

F037 

F 

1115 

T 

2 

2 

F 

1318 

T 

ST  PNEU  REG  IN 

S 

S 

F033 

F 

1318 

T 

2 

-> 

*• 

H 

1033 

P 

01  HYO  ACCUMULATOR 

■s 

FS 

H022 

H 

1033 

P 

1 

1 

HD26 

H 

1033 

P 

1 

1 

S01A 

H 

1033 

P 

2 

2 

H 

1140 

P 

SUS/VERN  H70  PRESS 

FS 

FS 

HD23 

H 

1140 

P 

1 

1 

H026 

H 

1140 

P 

1 

1 

H033 

H 

1140 

P 

1 

X 

S015 

H 

1140 

P 

2 

2 

H 

120$ 

P 

01  PCH  ACTR  EXTEND 

FS 

S030 

H 

1206 

P 

1 

H 

1207 

P 

01  PCH  ACTR  RETRACT 

FS 

S030 

H 

1207 

P 

1 

H 

1208 

P 

81  YAW  ACTR  EXTEND 

FS 

$030 

H 

1208 

P 

1 

H 

1209 

P 

81  YAW  ACTR  RETRACT 

FS 

S010 

H 

1209 

P 

1 

H 

1197 

X 

«ND  HYO  LO  PRESS 

R 

R 

HO  44 

H 

1197 

X 

1 

1 
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M 

1198 

X 

GNO  HYO  HI  PRESS 

R 

R 

H044 

H 

1198 

X 

1 

1 

H 

1199 

X 

GNO  HYO  HI  PRESS  SSV 

R 

R 

H044 

H 

1199 

X 

1 

1 

H 

1200 

X 

GNO  HYO  LO  PRESS  SSV 

R 

R 

H044 

H 

1200 

X 

1 

1 

N 

1011 

p 

MT 

4  THST  SYS  THRUST 

SF 

SF 

LOIS 

N 

1011 

p 

1 

1 

LD13 

H 

1011 

p 

2 

P029 

H 

1011 

p 

1 

1 

U020 

N 

1011 

• 

1 

1 

U024 

H 

1011 

p 

2 

2 

wool 

N 

1011 

p 

1 

1 

9002 

H 

1011 

p 

1 

1 

MOOS 

H 

1011 

p 

1 

H 

1949 

X 

AA 

909  PUEL  PROBE 

R 

R 

N 

1970 

X 

AA 

999  PUEL  ‘-UOBE 

R 

R 

N 

1971 

X 

AA 

99*89  PUEL  PROBE 

R 

R 

U024 

N 

1971 

X 

2 

2 

MOOS 

N 

1971 

X 

1 

N 

1972 

X 

AA 

100*29  PUEL  PROBE 

R 

R 

U024 

N 

1972 

X 

2 

2 

MOOS 

M 

1972 

X 

1 

» 

197S 

X 

AA 

L02  RAPIO  SIB 

R 

R 

N 

1974 

X 

AA 

L02  BU  RAPIO  BIB 

R 

R 
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P  128?  0 
P  1287  0 


PAGE  00 & 


1 

2  2 


P  1328  0  S  MAIN  FUEL  VALVE 
HD2S  P  1528  0 

P028  P  1528  0 

P037  P  1528  0 

U020  P  1528  0 

01  P  1528  0 


SF  SF 
2  2 
1 

l  1 
1  1 
1A  1A 


P  1529  0  S  MAIN  L02  VALVE 
HO 23  P  1529  D 

P028  P  1529  0 

PD37  P  1529  0 

0013  P  1529  0 

U020  P  1529  0 


SF  SF 
2  2 
1 

2  2 
2 

2  2 


P029 


P  1499  0  5  NAA  RCC  ACCEL 
P  1419  0 


FO  F  0 
2  2 


P029 


P  1492  0  81  NAA  NCC  ACCEL 
P  1492  0 


P  F 
2  2 


POM 


P  1493  0  62  NAA  NCC  ACCEL 
P  1491  0 


P  P 
2  2 


P019 


P  1003  P  62  L02  PUMP  INLET 
P  1003  P 


P  P 
2  2 


P02« 


P  1009  p  62  PwEL  PUMP  INLET 
P  1X4  P 


P  P 
2  2 


P  1X8  P  »  TMNU6T  CHAM6EN 
P014  P  1X4  P 

POX  P  1X8  P 

PDft  P  1X6  P 


P  P 
1  1 
1 

l  1 
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P037  P  1006  P 

02  P  1006  P 

P  1010  P  81  LUBE  OIL  INJ  MAN 
01  P  1010  P 


PAGE  00 7 


1  1 
IB  IB 


SF  SF 
1A  1A 


P  1026  P  B  L02  REG  REFERENCE 
PD14  P  1026  P 

P01S  P  1026  P 

P028  P  1026  P 

01  P  1026  P 

P  1027  P  VERNIER  FUEL  TANA 
P014  P  1027  P 

P019  P  1027  P 

P023  P  1027  P 

P028  P  1027  P 

P  1028  P  Vl  THRUST  CHAMBER 
P014  P  1028  P 

?019  P  1028  P 

P023  P  1028  P 

PD28  P  1028  P 

P029  P  1028  P 

02  P  1028  P 

P  1029  P  V2  THRUST  CHAMBER 
P014  P  1029  P 

P019  P  1029  P 

P02J  P  1029  P 

P028  P  1029  P 

P029  P  1029  P 

02  P  1029  P 


SF  5F 
2  2 
2  2 
1 

1A  1A 


F  F 
1  1 
1  1 
1  1 


F  F 
1  1 
1  1 
2  2 
1 

1  1 

IB  IB 


F  F 
1  1 
1  1 
t  2 
1 

1  1 

IB  IB 


P  1010  P  VERNIER  L02  TANA 
P014  P  1030  P 

P019  P  1010  P 

P02S  p  1030  p  .  — ; 


p  p 
1  1 
1  1 
1  1 
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PD28 

P 

1030 

P 

P029 

P 

1030 

P 

P 

1047 

P 

VI 

L02  INLET 

P014 

P 

1047 

P 

PD19 

P 

1047 

P 

P02J 

P 

1047 

P 

P028 

P 

1047 

P 

P 

1048 

P 

V2 

L02  INLET 

P014 

P 

1048 

P 

P019 

P 

1048 

P 

P02S 

P 

1048 

P 

P028 

P 

1048 

P 

P 

1049 

P 

VI 

PUEL  INLET 

PD14 

P 

1049 

P 

P019 

P 

1049 

P 

P02S 

P 

1049 

P 

P028 

P 

1049 

P 

P 

1080 

P 

V2 

FUEL  INLET 

PD14 

P 

1090 

P 

P019 

P 

1090 

P 

post 

P 

1090 

P 

P028 

P 

1090 

P 

P 

1091 

P 

8 

FUEL  PUMP  INLET 

P0*9 

P 

1099 

P 

POI7 

P 

1091 

P 

P 

1094 

P 

$ 

LOS  PUMP  INLET 

pot? 

P 

109* 

P 

01 

P 

1098 

P 

P 

1099 

P 

•2 

THRUST  CHAMBER 

P014 

P 

1099 

P 

•WnTTUU^nl^*** 
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P013  P  1039  P  11 

P028  P  1039  P  1 

P029  P  1039  P  11 

02  P  1059  P  IB  IB 


P  1060  P  81  THRUST  CHAMBER  F  F 

P014  P  1060  P  11 

PD15  P  1060  P  11 

P028  P  1060  P  1 

PD29  P  1060  P  11 

02  P  1060  P  IB  IB 


P  1091  P  B 1  L02  INJ  MANIFOLD  0  0 

02  P  1091  P  IB  IB 


P  1092  P  B2  L02  INJ  MANIFOLD  0  0 

02  P  1092  P  IB  IB 


p  io93  p  bi  fuel  inj  manifold  o  o 

02  P  1093  P  IB  IB 


p  io94  p  82  fuel  inj  manifold  o  o 

02  p  1094  P  IB  IB 


P  1100  P  B  M  COMBUSTION  CHM  F  F 

P014  P  1100  P  22 

P01S  P  1100  P  22 

P02S  P  1100  P  1 

P024  P  1100  P  22 

P  1310  P  S  FUEL  PUMP  OISCM  P  P 

P016  P  1330  P  11 

poif  p  mo  p  i  i 

P02S  P  1S10  p  22 

P02B  P  mo  P  1 

POIT  P  mo  P  2  2 

02  P  1130  P  11  IB 
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PAGE  010 

P 

1332 

P  S  L02  PUMP  DISCH 

F 

F 

P014 

P 

1332 

P 

1 

1 

4 

PD19 

P 

1332 

P 

X 

4 

PD23 

P 

1332 

P 

2 

2 

P028 

P 

1332 

P 

1 

4 

P037 

P 

1332 

P 

2 

2 

P 

1339 

P  S  GAS  GEN  DISCH 

F 

F 

4 

PD14 

P 

1339 

P 

2 

4 

2 

PD28 

P 

1339 

P 

1 

4 

P029 

P 

1339 

P 

2 

2 

4 

P037 

P 

1339 

P 

2 

2 

P 

1341 

P  S  LUBE  OIL  MANIFOLD 

$F 

SF 

Cl 

P 

1341 

P 

1A 

1A 

P 

1344 

P  S  L02  REG  REFERENCE 

SF 

SF 

P014 

P 

1344 

2 

4 

2 

PD28 

P 

1344 

P 

1 

1A 

01 

P 

1344 

P 

1A 

P 

1350 

P  S  FUEL  INJ  MANIFOLD 

0 

0 

02 

P 

1350 

P 

10 

10 

P 

1351 

P  S  L02  INJ  MANIFOLD 

0 

0 

PD14 

P 

1351 

P 

2 

2 

P02J 

P 

1351 

P 

2 

2 

10 

2 

m 

P037 

02 

P 

P 

1331 

1331 

P 

P 

2 

10 

F  IMS  P  ft  to  P*  LUS  OIL  MAN 
01  P  1445  p 


iP  sp 

1A  1A 


P  1402  P  PRESS  DIPP  ON  L02  TK 

P  1442  P 
P  2402  P 
P  2402  P 


PI  PS 
2 

2  2 
1  1 


MMMMM 
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U025 

UD24 

VD02 
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VI002 

W005 


UD1S 
UP  24 

wool 

W002 

W005 


P014 

P015 

PD28 

01 


P014 

P029 

WDQl 


P014 

PD28 

01 


02*  OBJ  TEST  PLAN 

P  1682  P 
p  1682  P 

P  1683  P  PRESS  D1PF  ON  FUL  TK 
P  1683  P 
P  1683  P 
P  1683  P 
P  1683  P 
P  1683  P 

P  1017  T  82  TURBINE  INUT 
P  1017  T 
P  1017  T 
P  1017  T 
P  1017  T 

P  1021  T  L02  AT  BRKAWAt  VLV 
P  1021  T 
P  1021  T 
P  1021  T 

P  1324  T  S  TURBINE  INLET 
P  1326  T 
P  1326  T 
P  1124  T 

p  U73  T  81  FUEL  1**  VV.V  AMB 
P  1673  T 


1  1 
2 


FS  FS 
2 

2  2 
2  2 
1  1 
2 


SP  SP 
2  2 
2  2 
1 

1A  1A 


SP  SP 
2  2 

1  l 

2  2 


$F  SF 
2  2 
1 

1A  1A 


I  S 
1A  1A 


P  1474  T  B2  FUEL  IBM  VWV  AMB 
P  1474  T 


I  4 
1A  1A 


p  1478  T  ENG  CTL  PNEU  MAN 
P  1478  T 


4  4 
1A  1A 


P  1477  T  FIRE  DETECTOR  E0I40N 


4  4 


Ml  . - ‘  tlM,  MM  A 


**$*1 
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01  P  1677  T  1A  1A 

P  176*  T  B 1  PRG  LN  NEAR  BLKHO  S  S 

P065  P  176*  T  1 

P  1767  T  B1  CHAMBER  SIC  T  S  S 

PD13  P  1767  T  22 


P065 


P  1768  T  81  PURG  LN  •  ENG  MAN 
P  1768  T 

P  1111  X  90*  FUEL  LVL  INO 


N001 

W001 

W001 

wool 


*26  X  PROP  DCFL  COF  ARMING 

*29  X  PROP  DEPLETION  COF 

*11  X  L02  F*0  VLV  AIRB  OPN 
*11  X 

*12  X  L02  F* 0  VLV  AIRB  CLS 
*12  X 

*11  X  L02  F*0  VLV  GNO  OPN 
*11  X 

,*S*  X  L02  F*0  VLV  0N0  CLS 
*»*  X 

*15  X  FUL  F*0  VLV  AIRB  OPN 
,416  X  FUL  PSD  VLV  AIRB  CLS 


S  S 
1 

R  R 

R  R 

R  R 


C 


0 
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D24 

p 

1637 

p 

1638 

p 

1987 

p 

1966 

p 

1997 

p 

1998 

p 

1999 

s 

1232 

SDIO 

s 

1232 

s 

123S 

SO  30 

s 

1233 

s 

1294 

SOJO 

s 

1234 

s 

1219 

SOSO 

• 

1233 

OBJ  TEST  PLAN 
X  FUL  F6D  VLV  GND  OPN 

X  FUL  F&D  VLV  GND  CLS 

X  FUEL  OVERFILL  PROBE 

X  L02  93*  LVL  EMER  COF 

X  MSL  FUELED  93* 

X  L02  O/FILL  EMERG 

X  MSL  FUELED  100* 

D  81  YAW 
0 

0  82  YAW 
0 

D  81  PITCH 
0 

D  82  PITCH 
0 
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R  R 

R  R 

R  R 

R  R 

R  R 

R  R 

R  R 
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S 

1107  V  B1 

PCH 

ACTR 

FEEOBAK 

OF 

DF 

H022 

S 

1107  V 

2 

2 

S014 

s 

1107  V 

1 

1 

SD30 

s 

110  V  v 

2 

S035 

s 

1107  V 

2 

2 

s 

1108  V  B2 

PCH 

ACTR 

FEEDBAK 

DF 

DF 

HD22 

s 

1108  V 

2 

2 

S014 

s 

1108  V 

1 

1 

$030 

s 

1108  V 

2 

S033 

s 

1108  V 

2 

2 

s 

1113  V  VI 

YAW 

ACTR 

FEEDBACK 

DF 

DF 

M033 

s 

1113  V 

2 

$ 

1114  V  V2 

YAW 

ACTR 

FEEDBACK 

DF 

DF 

H033 

$ 

1114  V 

2 

$ 

1118  V  V2 

PCH 

ACTR 

FEEDBACK 

DF 

DF 

H0S3 

s 

111$  V 

2 

s 

1119  V  VI 

PCH 

ACTR 

FEEDBACK 

OF 

DF 

HOIS 

s 

1119  V 

2 

$ 

1122  V  SERVO  TEST  SI« 

DF 

OF 

H021 

$ 

1122  V 

2 

H02> 

s 

1122  V 

2 

HOtS 

$ 

1122  V 

2 

$014 

$ 

1122  V 

1 

$019 

$ 

1122  V 

1 

$oto 

$ 

1122  V 

$099 

$ 

1122  V 

1 

$ 

1129  V  §1 

YmW 

ACTR 

FEEDBAK 

OF 

OP 

NO  22 

$ 

112$  V 

2 

$014 

$ 

1122  V 

1 

$090 

$ 

1122  V 
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SD35 

S 

1128 

V 

2 

2 

S 

1129 

V  82 

YAW 

ACTR  FEEDBAK 

DF 

Dr 

H022 

S 

1129 

V 

2 

2 

SD14 

S 

1129 

V 

1 

1 

SD30 

S 

1129 

V 

2 

SD35 

S 

1129 

V 

2 

2 

S 

1147  V  PITCH  GYRO  AMP  OUT 

F 

F 

S034 

s 

1147  V 

1 

1 

S 

1148 

V 

YAW  GYRO  AMP  OUT 

F 

F 

SD34 

S 

1148 

V 

1 

1 

S 

1149 

V 

ROLL  GYRO  AMP  OUT 

F 

F 

SD34 

S 

1149 

V 

1 

1 

S 

1216 

V 

S  PCH  ACTR  FEEDBACK 

DF 

DF 

H023 

S 
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SD15 
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V 

1 
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A 

SD30 

S 

1216 

V 

2 

SD35 

S 
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V 

2 

2 

s 

1217 

V 

S  YAW  ACTR  FEEDBACK 

DF 

DF 

H023 

s 

1217 

V 

2 

2 

S015 

s 

1217 

V 

1 

1 

SD30 

s 

1217 

V 

2 

SD35 

s 

1217 

V 

2 

2 
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1080 

P 

L02  TANK  HEAD 

SF 

SF 

UD13 
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1080 

P 

1 

UD20 
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1080 
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U024 
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1 
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1  1 
1  1 


s  s 
2  2 


U  1081  V  CAPON  PATIO  OCNOO  OP 

UD1J  U  1081  V 

UD20  U  1081  V 

wool  u  1081  v 

W002  U  1081  V 

WOOS  u  1081  V 


PS  PS 
2 

1  1 
1  1 


U  111!  v  ACOUSTICS  VkV  POS  n 

P p».  u  ms  V 
urns  u  ms  v 
U024  u  ms  v 


UD2* 


POST 

uois 

not# 


POOS 


U  USA  X  AA  TIN*  8HAP0  OSC  OP 
U  1184  X 

V  USS  X  AC0U8T ICA  SNAPS  SIS 

y  ass  x 
y  ass  x 
u  ass  x 

u  2240  X  l» 02  I  SNAPS  STA  SAT 

y  has  x 

(  - 

y  HAS  X  W01  t  ANUS  STA  ASA 


P  f 
1  i 
1 

1  1 


P  P 
2  2 


P  P 
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1 
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MOOS  U  1149  X 


U  1150  X  L02  2  SNSRS  ST A  750 
WD03  U  1150  X 

U  1131  X  102  2  SNSRS  STA  IM 
WOOS  U  1151  X 


U  1132  X  102  2  SNSRS  STA  808 
WOOS  U  1132  X 


U  1133  X  L02  2  SNSRS  STA  910 
WD03  U  1133  X 


U  1160  X  PUL  2  SNSRS  STA  944 
W003  U  1140  X 

u  1161  X  Pul  2  SNSRS  STA  1024 
WOOS  U  1141  X 


U  1142  X  PUL  2  SNSRS  STA  loSS 
WOOS  U  1162  X 


U  114*  X  PUL  2  SNSRS  STA  11S6 
WOOS  U  1161  X 


U  1144  X  PUL  2  SNSRS  STA  1141 
WOOS  U  1144  X 


U  1145  X  PUL  2  SNSRS  STA  11S4 
WOOS  U  1143  X 
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02*  OBJ  TEST  PLAN 


OBJ* 

CODE  DESCRIPTION  1  2 

AD10  DEMONSTRATE  THE  STRUCTURAL  2  2 

INTEGRITY  OF  THE  BOOSTER  ‘ 

THRUST  STRUCTURE* 

X  0000  X  VISUAL  INSPECTION  X  X 


ADI 1  DEMONSTRATE  THE  ABILITY  OF  THE  22 

PROPELLANT  TANKS  TO  WITHSTAND 
THE  VARIOUS  LOAOS  IMPOSED 
DURING  ENGINE  STARTS*  BOOSTER* 

ANO  SUSTAINER  STAGE  OPERATION* 


X  0000  X  VISUAL  INSPECTION  X  X 

ADI?  DETERMINE  THE  D8  LEVELS  IN  THE  11 

POD  S  ENGINE  COMPARTMENT  AREAS 

A  1409  Y  POD  1  SOUND  PRESS  1  1 

A  1493  Y  ENG  COMP  SOUND  PRESS  1  1 


ED15  DETERMINE  PERFORMANCE  ADEQUACY  1 


FMHt  AftM'S 


OQWPIPCHTIMr 
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OF  THE  MISSILE  ELECTRICAL 
SYSTEM  DURING  LONG  DURATION 
RUNS*  WITH  REMOTELY  ACTIVATED 
ONE-SHOT  PRIMARY  BATTERY* 

E  1005  Q  INVERTER  FREQUENCY 

C  1005  V  BATTERY  OUTPUT 

E  100*  V  INVERTER  PHASE  A 


PAGE  002 


FOSS 


DEMONSTRATE  ADEQUACY  OF  THE 
AIRBORNE  PNEUMATICS  SYSTEM 
PERFORMANCE  DURING  A  MULTI¬ 
STAGE  CAPTIVE  FIRING  WITH  0 
SERIES  PRESSURE  REGULATORS* 

F  1904  C  OC  TO  BO  VLV  MOTOR 

F  1001  P  L02  TANK  HELIUM 

F  100S  P  FUEL  TANK  HELIUM 

F  1009  P  FUEL  REO  OfSCH 

F  1011  P  L02  PRESS  REO  DISCH 

F  1114  P  L02  PRESS  REO  INLET 

F  1125  P  B  CTL  PNEU  REO  OUT 

F  124*  P  BOOSTER  7K  HE  BTL  HI 

F  126$  P  ST  PNEU  REO  OUT 

F  1291  P  S  CTL  HE  BTL 

F  1115  T  L02  PRESS  REO  INLET 

F  ISIS  T  ST  PNEU  REO  IN 


1  1 


2  2 


1  1 
2  2 
2  2 
2  2 
2  2 
2  2 
2  2 
2  2 
2  2 
2  2 


POST 


DETERMINE  PERFORMANCE  OAARACT- 


1  1 
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ERISTICS  OF  THE  PROPELLANT 
TANKS  PRESSURIZATION  REGULA¬ 
TORS*  /FSG  REGULATORS/* 

F  1001  P  L02  TANK  HELIUM 

F  1003  P  FUEL  TANK  HELIUM 

F  1009  P  FUEL  PRESS  REG  DISCN 

F  1011  P  L02  PRESS  REG  01SCH 

F  1114  P  L02  PRESS  REG  INLET 

F  1246  P  B  TANK  HE  BOTTLES  HI 

F  1115  T  L02  PRESS  REG  INLET 


1  1 


1  1 
2  2 


2  2 


HD22  DEMONSTRATE  THE  PERFORMANCE  OF 
THE  BOOSTER  STAGE  HYDRAULIC 
SYSTEM* 

H  1033  P  B1  HYO  ACCUMULATOR 
S  1107  V  B1  PCH  ACTR  FEEOBAK 
S  1108  V  B2  PCH  ACTR  FEED&AK 
S  1122  Y  SERVO  TEST  SIG 
S  1128  V  81  YAH  ACTR  FEEOBAK 
S  1129  V  B2  YAM  ACTR  FEEOBAK 


1  1 


1  1 
2  2 
2  2 
2  2 
2  2 
2  l 


HO 23  DEMONSTRATE  PERFORMANCE  OF  THE  11 

SUSTA1NER— VERNIER  HYDRAULIC 
SYSTEM  OURIMG  BOOSTER  STAGE 
OPERATION*  STAGING*  AND  DURING 
SUSTAINER  STAGE  OPERATION* 

H  1140  P  S US/VERM  HYD  PRESS  1  1 

P  1528  D  S  MAIN  FUEL  VALVE  2  2 


tUNFMNIIAL  ' 


^MFiuLirmL  ^ 
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P  1929  D  S  MAIN  1.02  VALVE 
S  1122  V  SERVO  TEST  SIS 
$  1218  V  S  PCM  ACTR  FEE08ACK 
S  1217  V  S  YAM  ACTR  FEEDBACK 


2  2 
2  2 
2  2 
2  2 


N02A  DEMONSTRATE  SATISFACTORY 

SVITCrtOVER  OF  HYDRAULIC  POWER 
•ROM  THE  MOUND  SUPPLY  TO  THE 
AIRBORNE  SYSTEM* 

N  1098  P  B1  HYD  ACCUMULATOR 
H  1140  P  SOS/VERN  HYO  PRESS 


1  2 


1  1 
1  1 


MOSS  DEMONSTRATE  AOEOVACY  OP  THE  11 

VERNIER  HYDRAULIC  SYSTEM  DUR- 
INS  A  RUN  VITN  PROORAM 
SIMBALIMS* 

M  1140  P  SMB/VERN  HYD  PRESS  1  1 

•  Ills  V  VI  YAM  ACTR  FEEDBACK  2  2 

S  1114  V  V2  YAM  ACTR  FEEDBACK  2  2 

S  HID  V  VI  PCM  ACTR  Ft  (MAC*  2  2 

•  lllf  V  VI  PCM  ACTR  PMMACft  2  2 

•  1122  V  SERVO  TEST  SIO  2  2 


••TAIN  DATA  ON  TNI  OPERATION 
OF  PRESSURE  SUIT CMOS  SOA  S  II 


t  t 
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02*  OBJ  TEST  PLAN 

IN  THE  0  SERIES  GROUND  HyORAUL 
IC  SUPPLY  UNIT. 

H  1197  X  GNO  HYD  LO  PRESS  1  1 

H  1198  X  GNO  HYO  HI  PRESS  1  1 

H  1199  X  GNO  HYO  HI  PRESS  SSV  11 

H  1200  X  GNO  HYD  LO  PRESS  SSV  1  1 


LDH  DEMONSTRATE  ADEQUACY  OF  2  2 

COMPATIBILITY  OF  APPLICABLE 
GSE  AND  OPERATING  PROCEDURES. 

X  0000  X  MO  MEASUREMENTS  REQ  X  X 


L01J  OBTAIN  OATA  TO  BE  USED  FOR  THE  12 

DETERMINATION  OF  T!<E  EFFECT  OF 
A  HOT  FIRING  ENVIRONMENT  UPON 
THE  ACCURACY  OF  THE  LOAD  CELL 
SYSTEM. 

N  1011  F  NT  t  THST  SYS  THRUST  1  1 

X  0000  X  FIELD  STD  LOG  XX 


LOIS  OBTAIN  OATA  TO  ASCERTAIN  TARE  1 

ANO  RESTRAINTS. 

N  1011  F  NT  ft  THST  SYS-THRUST  2 

X  0000  X  FE1LD  STD  LOG  X 


M010  MAINTAIN  A  DETAILED  LOG  OF  21 

MISSILE  TANKING  ANO  PRESSURI¬ 
ZATION  CYCLES. 

X  0000  X  LOG  OF  TANKING  CYCLE  X  X 


m  nh 
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MD12  ESTABLISH  MISSILE  HANDLING*  2  2 

MATING*  AND  OEMATING 
PROCEDURES* 

X  0000  X  NO  MEASUREMENTS  REQ  X  X 


M013  DEMONSTRATE  THE  ADEQUACY  OP  12 

ALL  PROCEDURES  IN  THE  0  SERIES 
PLIGHT  COUNTDOWN* 

X  0000  X  NO  SPEC1PIC  MEAS  REQ  X  X 


ND10  DEMONSTRATE  MISSILE  SYSTEMS  2  2 

ANO  TEST  FACILITIES 
COMPATIBILITY* 

X  0000  X  MEAS  AS  REQ  FOR  XX 

X  0000  X  SYSTEM  CHECK  OUT  XX 

X  0000  X  6  1A  6  IB  MEAS  X  X 


ODIO  OBTAIN  DATA  ON  THE  VARIOUS  2  2 

MISSILE  SYSTEMS  ANO  ASSOCIATED 
SROUNO  SUPPORT  EQUIPMENT  FOR 
RELIABILITY  ANALYSIS* 

X  0000  X  MEAS  AS  REQ  AS  PER  X  X 

X  0000  X  OTHER  OBJECTIVES  X  X 


P014  DETERMINE  THE  OPERATIONAL  1  2 

CHARACTERISTICS  ANO  THE  TRAN- 
-  SIENTS  IN  THE  ENGINE  START 

SYSTEM  DURING  PROPULSION 
SYSTEM  START  AND  TRANSITION  TO 
MAINSTAGE  OPERATION* 

P  10ES  B  B2  PUMP  SPEED  1  1 

P  1084  •  B1  PUMP  SPEED  1  1 


;&wti ‘‘A 


P  1349  B  S  PUMP  SPEED 

P  1006  P  s  thrust  chamber 
P  1026  P  B  102  RED  REFERENCE 
P  1027  P  VERNIER  FUEL  TANK 
P  1028  P  VI  THRUST  CHAMBER 
P  1028  P  V2  THRUST  CHAMBER 
P  1030  P  VERNIER  L02  TANK 
P  1047  P  VI  L02  INLET 
P  1048  P  V2  L02  INLET 
P  1049  P  VI  FUEL  INLET 
P  10&0  P  V2  FUEL  INLET 
P  1059  P  B2  THRUST  CHAMBER 
P  1060  P  B1  THRUST  CHAM8ER 
P  1100  P  S  ««  COMBUSTION  CHM 
P  1350  P  S  FUEL  PUMP  DISCH 
P  1132  P  S  L02  PUMP  DISCH 
P  1339  P  I  MS  SEN  DISCH 
P  1944  P  8  L02  RES  REFERENCE 
P  1351  P  S  L02  INJ  MANIFOLD 
P  1017  T  82  TURBINE  INLET 
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P  1021  T  L02  AT  BREA WAY  VLV 
P  132*  T  S  TURBINE  INLET 
X  0000  X  STANDARD  SEQ  NEAS 


2  2 
2  2 
X  X 


P019 


OBTAIN  DATA  ON  OPERATING  PARA*  1  1 

METERS  THAT  WILL  PERMIT  AN 
EXAMINATION  OF  THE  BOOSTER 
EN01NE  PERFORMANCE  DURING 
CAPTIVE  PIR1N0S* 

P  1083  B  B2  PUMP  SPCEO  1  1 

P  1084  B  81  PUMP  SPEEO  1  1 

P  1003  P  B2  L02  PUMP  INLET  2  2 

P  1004  P  B2  FUEL  PUMP  INLET  2  2 

P  102*  P  B  L02  RIO  REFERENCE  2  2 

P  103*  P  B2  THRUST  CHAMBER  1  1 

P  10*0  P  81  THRUST  CHAMBER  1  1 

P  1100  PBM  COMBUSTION  CHM  22 

P  1017  T  B2  TURBINE  INLET  2  2 

P  IT* 7  T  II  CHAMBER  SR  T  It 


POlf  OBTAIN  DATA  ON  THE  OPERATINS 
PARAMETERS  THAT  WILL  PERMIT  AN 
EXAMINATION  OF  THE  PERFORMANCE 
OF  THE  VERNIER  ENOINS  BURIN* 
PUNP-FEO  ANO  TANX-FEO 


1  1 
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if 


0 


11  SEP  59 

D24  OBJ  TEST  PLAN 

OPERATIONS. 

P  1349  8  S  PUMP  SPEED 
p  1027  P  VERNIER  FUEL  TANK 
P  1028  P  VI  THRUST  CHAMBER 
P  1029  P  V2  THRUST  CHAMBER 
P  1030  P  VERNIER  L02  TANK 
P  1047  P  VI  L02  INLET 
P  1048  P  V2  L02  INLET 
P  1049  P  VI  FUEL  INLET 
P  1050  P  V2  FUEL  INLET 
P  1330  P  S  FUEL  PUMP  DISCH 
P  1332  P  S  L02  PUMP  DISCH 

P023  DETERMINE  FLO*  CHARACTER ISTICS 
ANO  TRANSIENTS  IN  THE  VERNIER 
FEED  SYSTEM  DURING  THE  CHANGE 
FROM  TANK-FED  TO  PUMP-FID  OPEN 
AT  ION  AT  PROPULSION  SYSTEM 
START  ANO  FROM  PUMP-FID  TO 
TANK-FEO  OPERATION  AT  SUS- 
TAINER  STAGING. 

P  1349  •  S  PUMP  SPEED 

P  1027  P  VERNIER  FUEL  TANK 

P  1028  P  Vi  THRUST  CHAMBER 

P  1029  P  V2  THRUST  CHAMBER 

P  1030  P  VERNIER  L02  TANK 

P  1047  P  VI  L02_  INLET 
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P  1048  P  V2  102  INLET  1  1 

P  1049  P  VI  PUCL  INLET  1  1 

P  1050  P  V*  FUEL  INLET  1  1 

P  1550  P  S  PUCL  PUMP  DISCM  2  2 

\  P  1552  P  S  L02  PUMP  OISCH  2  2 

P  1551  P  8  L02  1NJ  MANIFOLD  2  2 

P024  OCMONSTRATC  THC  STRUCTURAL  1  2 

INTCSRITY  OP  THC  8005 TER* 

SttSTAINER*  AMO  VCRMICR  PROPEL* 

LANT  PCEO  DUCTIN8* 

X  0000  X  VISUAL  INSPECTION  X  X 

P028  OCMONSTRATC  COMPATIBILITY  BE-  1 

TV ESN  THC  PROPULSION  SYSTEM 
AMO  TEST  SUPPORT  EQUIPMENT 
PRIOR  TO  MARINE  LONd  DURATION 
RUNS* 

P  1085  8  82  PUMP  SPEED  1 

P  1084  8  81  PUMP  SPEK8  1 

P  1849  •  PUMP  SPEI8  1 

P  1118  0  8  MAIN  PUCL  VALVE  1 

P  1529  8  «  NAIR  LOI  VALVE  .  1 

P  1008  P  •  THRUST  CHAMBER  1 

P  1028  P  •  L02  RC8  REFERENCE  1 


WfnwCnTiml  ^ 
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P  1027  P  VERNIER  FUEL  TANK 
P  1020  P  VI  THRUST  CHAMBER 
P  1024  P  V2  THRUST  CHAMBER 
P  10)0  P  VERNIER  L02  TANK 
P  1047  P  VI  L02  INLET 
P  1040  P  V2  L02  1KLET 
P  1044  P  VI  FUEL  INLET 
P  10S0  P  V2  FUEL  INLET 
P  1054  P  B2  THRUST  CHAMBER 
P  1040  P  81  THRUST  CHAMBER 
P  1100  P  B  44  COMBUSTION  CHAM 
P  1))0  P  S  FUEL  PUMP  OISCH 
P  1)12  P  S  L02  PUMP  OISCH 
P  1114  P  S  BAS  BCN  OISCH 
P  1)44  P  S  L02  RIB  RIP 
P  1017  T  B2  TURBINS  INLET 
P  im  T  S  TURBINE  INLET 

P024  OBTAIN  DATA  ON  THE  OPERATIONAL 
THRUST  RISE  CHARACTERISTICS  OP 
THE  HA- 2  PROPULSION  SYSTEM* 

N  1011  P  NT  S  TMST  STS* THRUST 
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P  1083  •  82  PUMP  SPEED  2  2 

P  1084  8  B1  PUMP  SPEED  2  2 

P  1548  8  S  PUMP  SPEED  2  2 

P  1458  0  S  NAA  RCC  ACCEL  2  2 

-  P  1452  0  81  NAA  RCC  ACCEL  2  2 

P  1455  0  82  NAA  RCC  ACCEL  2  2 

P  1004  P  S  THRUST  CHAMBER  1  1 

P  1028  P  VI  THRUST  CHAMBER  1  1 

P  1028  P  V2  THRUST  CHAMBER  1  1 

P  1050  P  VERNIER  L02  TANK  1  1 

P  1055  P  S  FUEL  PUMP  INLET  2  2 

P  1058  P  82  THRUST  CHAMBER  1  1 

P  1040  P  81  THRUST  CHAMBER  1  1 

P  1100  P  8  44  COMBUSTION  CHM  22 

P  1558  P  S  BAS  SEN  DISCH  2  2 

P  1021  T  L02  AT  BRKAWAY  VLV  1  1 

POST  DETERMINE  CAPTIVE  SEA  LEVEL  1  1 

performance  characteristics  of 

THE  SUIT AIMER  ENGINE  WITH  THE 
PU  VALVE  CONTROLLED  BY  THE 
ACOUSTICA  PU  SYSTEM* 

P  1148  8  S  PUMP  SPEED  1  1 
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P  1528  0  S  MAIN  FUEL  VALVE  1 

P  1529  0  S  MAIM  L02  VALVE  2 

P  1006  P  S  THRUST  CHAMBER  1 

P  1055  P  S  FUEL  PUMP  INLET  2 

P  1056  P  S  L02  PUMP  INLET  2 

P  1330  P  S  FUEL  PUMP  OISCH  2 

P  1332  P  S  L02  PUMP  OISCH  2 

P  1339  P  S  GAS  SEN  OISCH  2 

P  1351  P  S  LO:  INJ  MANIFOLD  2 

U  1113  V  ACOUSTICA  VLV  POS  F8  1 

U  1135  X  ACOUSTICA  SNSRS  S!<2 

POS*  DEMONSTRATE  OPERATION  OF  IOC 
TYPE  THRUST  CHAMBER  BLOM  OFF 
COVERS* 

X  0000  X  PHOTO  COVER A4C 

P064  ESTABLISH  POST-FI  RING  PURSE  S  1 

FLUSH  PROCEDURE  FOR  IOC  USE* 

X  0000  X  NO  SPECIFIC  INSTR  X 


P065  DETERMINE  TEMPERATURE  ENVIRON-  1 

MENT  OF  BOOSTER  FUEL  PURSE 
LINE* 
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P  1744  T  B1  PRO  LN  NEAP  SLLHO 
P  174C  T  B1  PRQ  LN  t  EN<3  NAN 

S0&4  OETEPMINE  THE  DYNAMIC  RESPONSE 
OP  THE  BOOSTER  SERVO  LOOP* 

K  1003  0  INVERTER  OUTPUT 

C  1024  0  INVERTER  FREQUENCY 

E  1004  V  INVERTER  PHASE  A 

H  10S3  P  B1  HYO  ACCUMULATOR 

S  1107  V  61  PCM  ACTR  PI CORAL 

S  1106  V  62  PCM  ACTR  PEEORAK 

S  1122  V  SERVO  TEST  SIR 

S  1126  V  61  YAM  ACTR  PEEDBAK 

S  1129  V  62  YAW  ACTR  PEEDBAK 

6016  DETERMINE  THE  DYNAMIC  RESPONSE 
OP  THE  SUSTAINER  SERVO  LOOP* 

I  1006  Q  INVERTER  OUTPUT 

S  1029  Q  INVERTER  FREQUENCY 

;/  ft  1004  V  INVERTER  PHASE  A 

?  H  1140  P  S UR /VERM  HYO  PRESS 
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S  1216  V  S  PCM  ACTR  FEEDBACK. 
S  1217  V  S  YAW  ACTR  FEEDBACK 


1  1 


SOSO  OBTAIN  DATA  ON  BOOSTER  AND 
SUSTAINER  GIM8AL  BLOCK 
FRICTION  DURING  HOT  AND  COLD 
RUNS* 

H  1206  P  B1  PCH  ACTR  EXTEND 

H  1207  P  81  PCH  ACTR  RETRACT 

H  1208  P  81  YAM  ACTR  EXTEND 

H  1209  P  B1  YAW  ACTR  RETRACT 

S  1232  0  81  YAW 

S  1233  0  62  YAW 

S  1234  0  61  PITCH 

S  1233  D  82  PITCH 

f  1107  V  61  PCH  ACTR  FCCDBAK 

S  1106  V  82  PCH  ACTR  PEEDBAK 

3  1122  V  SERVO  TEST  SIB 

5  1126  V  81  YAW  ACTR  PEE06AK 

6  1129  V  82  YAW  ACTR  FCC06AK 
6  1216  V  6  PCH  ACTR  FEEDBACK 
6  1217  V  S  YAW  ACTR  FEEDBACK 
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3034  OBTAIN  OATA  GYRO  NOISE  CHACTER  1  1 

ISTICS  DURING  ENGINE  GIMBALING 

S  1147  V  PITCH  GYRO  AMP  OUT  1  1 

S  1140  V  YAW  GYRO  AMP  OUT  1  1 

S  1149  V  ROLL  GYRO  AMP  OUT  1  1 


5035  DETERMINE  EFFECT  ON  THRUST  1 

CHAMBER  GIMBALING  RESULTING 
FROM  INCORPORATION  OF  STAB¬ 
ILIZATION  FILTERS 

S  1107  V  B1  PCM  ACTR  FEEDBAK  2  2 

S  1100  V  B2  PCM  ACTR  FEEDBAK  2  2 

S  1122  V  SERVO  TEST  SIG  1  1 

S  1120  V  01  YAW  ACTR  FEEDBAK  2  2 

S  1129  V  02  YAW  ACTR  FEED0AK  2  2 

S  1210  V  S  PCM  ACTR  FEEDBAK  2  2 

S  1217  V  S  YAW  ACTR  FEEDBAK  2  2 
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UD15  DETERMINE  THE  CAPABILITY  OF 

THE  ACOUSTICA  PU  SYSTEM  WHILE 
CONTROLLING  THE  MISSILE  PU 
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VALVE  DURING  LONG  duration 
MULTI-STAGE  CAPTIVE  FIRING. 

P  1287  0  ACOUSTIC  FUL  VLV  XDR 

P  1529  0  S  MAIN  L02  VALVE 

P  1482  P  PRESS  01FF  ON  L02  TIC 

P  1683  P  PRESS  OIFF  ON  FUL  TIC 

U  1080  P  L02  TANK  HE AO 

U  1081  P  FUEL  TANK  HEAD 

U  1091  V  ERROR  RATIO  DEMOD  OP 
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1 

2 

2 

2 

1 

1 

2 


U  1113  V  ACOUSTICA  VLV  POS  FB  1 

U  1135  X  ACOUSTICA  SNSRS  SIS  1 

U020  DETERMINE  THE  CAPABILITY  OF  11 

THE  CONVAIR  PU  SYSTEM  IN  CON¬ 
TROLLING  THE  RATIO  OF  RESIDUAL 
PROPELLANTS  DURING  D  SERIES 
CAPTIVE  FIRINGS. 

N  1011  F  NT  S  THST  SYS-THRUST  1  1 

P  1928  D  S  MAIN  FUEL  VALVE  1  1 

P  1929  D  S  MAIN  L02  VALVE  2  2 

U  1090  P  L02  TANK  HI AO  1  2 

U  1081  P  FUEL  TANK  HEAD  1  1 

U  1091  V  ERROR  RATIO  OEMOO  OP  11 

W024  OBTAIN  OATA  ON  THE  OUTPUTS  OF  11 
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THE  ACOUSTICA  TANK  LEVEL  SEN- 
SONS  ANO  OBTAIN  COMPUTER  DATA 
TO  DETERMINE  SYSTEM  CAPABILITY 
ANO  FUNCTIONAL  ADEQUACY  OURING 
A  LONG  DURATION  0  SERIES  CAP¬ 
TIVE  TEST*  /OPEN  LOOP 
CONFIGURATION/ 

N  1011  F  NT  t  THST  SYS-THRUST 
N  1971  X  AA  99*8*  FUEL  PROBE 
N  1972  X  AA  100*2*  FUEL  PROBE 
N  1974  X  AA  L02  BU  FINE  S16 
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2  2 
2  2 
2  2 
2  2 


N  1977  X  AA  L02  TOPG  COF  SIG  2  2 
N  1978  X  AA  L02  ENG  SIG  2  2 
P  1287  0  ACOUSTC  FUL  VLV  XDCR  2  2 
P  1482  P  PRESS  OIFF  ON  L02  TK  22 
P  1481  P  PRESS  OIFF  FUEL  TK  22 
U  1880  P  1*02  TANK  HEAD  2  2 
U  1081  P  FUEL  TANK  HCAO  2  2 
U  2174  T  ACOUSTICA  CONP  TEMP  2  2 


y~r~ 

U  2212  V  ACOUSTICA  W  E8  22 
U  1184  X  AA  TINE  SMAR^'OSC  OP  t  I 
0  11S9  X  ACOUSTICA  SNSRS  SIG  2  2 
X  0008  X  STANOARO  SCO  NEAS  2  2 
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WD01  DEMONSTRATE  THE  L02  TANKING  2  2 

PROCEDURE  UTILIZING  TANKING 
FACILITIES  INCORPORATING  SUB- 
COOLED  L02  TOPPING 
CAPABILITIES* 


N  1011  F  NT  S  THST  SYS-THRUST  1  1 

P  1482  P  PRESS  DIFF  ON  L02  TK  11 

P  1483  P  PRESS  DIFF  FUEL  TK  22 

P  1021  T  L02  AT  BRKAWAY  VLV  2  2 

P  1431  X  L02  PSD  VLV  AIRB  OPN  22 

P  1632  X  L02  PSD  VLV  AIRB  CLS  2  2 

P  1431  X  L02  PSD  VLV  GND  OPN  2  2 

O  P  1434  X  L02  PSD  VLV  GND  CLS  2  2 

U  1041  V  ERROR  RATIO  DEMOD  OP  11 


*002  DETERMINE  THE  ACCURACY  OF  THE  1  1 

C0MVA1R  PROPELLANT  LOAOING 
CONTROL  SYSTEM  IN  LOADING  THE 
MISSILE  TO  PROPER  D  SERIES 

levels* 


F  1001  P  L02  TANK  HELIUM  2  2 
F  1001  P  L02  TANK  HELIUM  2  2 
F  1003  P  FUEL  TANK  HELIUM  2  2 
N  1011  F  NT  S  THST  SYS-THRUST  1  1 
P  1482  P  PRESS  DIM  L02  TK  11 
P  1483  P  PRESS  DIFF  FUEL  TK  11 
U  1091  V  ERROR  RATIO  DEMOO  OP  11 

O 


9mm  aim** 


AAiirmruTii  i 
I  Irlt 


IFiD 


UPORT  NO,  AZB-IT-00J-S4  QQf|YA!R*ASTRONAUTlCS 

BKCTXON  8 


11  SEP  59 


024  OBJ  TEST  PLAN 


WOOS  DETERMINE  THE  ACCURACY  OF  THE 
AC0UST1CA  PROPELLANT  LOAOINO 
SYSTEM  IN  LOADING  THE  MISSILE 
TO  PROPER  0  SERIES  LEVELS# 

f  1001  p  L02  TANK  HELIUM 

)|  ion  MT  I  THST  SYS-THRUST 

N  1971  X  AA  99*S*  FUEL  PROBE 

N  1972  X  AA  100*2*  FUEL  PROBE 

N  1974  X  AA  L02  BU  FINE  SlO 

N  1977  X  AA  L02  TOP*  COF  SIB 

N  197B  X  AA  L02  IMB  SIB 

P  1442  P  PRESS  MPF  OR  L02  TK 

f  14BI  P  PR***  OIFF  FUEL  TX 

U  1091  v  error  ratio  demoo  op 

U  1141  X  L02  2  SMSRS  STA  547 

U  1149  X  L02  2  SMSRS  STA  444 

V  1150  X  102  2  SMSRS  STA  751 

U  Ufl  x  L02  2  SMSRS  STA  154 

U  11*2  X  L02  2  SMSRS  STA  M# 

0  Uf»  X  L02  2  SMSRS  STA  910 

u  1140  X  FUL  2  SMSRS  STA  944 

V  1141  X  FUL  2  SMSRS  STA  1024 

U  1142  X  FUL  2  SMSRS  STA  1PS5 

y  1145  X  FUL  2  SMSRS  STA  112A 
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U  1144  X  PUL  2  SNSftS  STA  1141  2 
U  11*5  X  PUL  2  SNSAS  STA  1154  2 
[PlXE0lfcQUIREN6i<T"s" 

m&Lm 

P  1005  P  PUCL  TANK  HELIUM  1A  1A  1A 
P  1125  P  •  CTL  PNBU  ACO  OUT  1A  1A  1A 
P  1244  P  B  H  HI  BTL  HI  1A  1A  1A 
P  1288  P  ST  PttCU  RCA  OUT  1A  1A  1A 
P  1528  0  S  MAIM  PUCL  VALVE  1A  1A  1A 
P  1010  P  81  LUBE  OIL  INJ  MAN  1A  1A  1A 
P  1024  P  I  102  RSO  REPCAKMCC  1A  1A  1A 
P  1291  P  S  CTL  HE  BTL  1A  1A  1A 
P  1541  P  S  LUBE  OIL  MANIPOLO  1A  1A  1A 
P  1544  P  i  L02  RCB  RCPCRCNCC  1A  1A  1A 
P  1445  P  I  LO]  N  LUB  OIL  MAM  1A  1A  1A 
P  1017  T  B2  TURBINE  INLET  1A  1A  1A 
P  1524  T  B  TURBINE  INLET  1A  1A  1A 
P  1479  7  81  PUEL  IBN  VLV  AMB  1A  1A  1A 
P  1474  T  B2  PUCL  IBN  VLV  AMB  1A  1A  1A 
P  1479  T  CNO  CTL  PMEU  MAN  AMB  1A  1A  1A 
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P  1077  T  PIRE  DETECTOR  EDISON 

POST  TEST  INSPECTION 

P  lOt)  8  82  PUMP  SPEED 
P  1084  8  81  PUMP  SPEED 
P  1)49  8  S  PUMP  SPEED 
P  1004  P  S  THRUST  CHAMBER 
P  1028  P  VI  THRUST  CHAMBER 
P  1029  P  V2  THRUST  CHAMBER 
P  1094  P  S  L02  PUMP  INLET 
P  1019  P  82  THRUST  CHAMBER 
P  1040  P  81  THRUST  CHAMBER 
P  1091  P  81  L02  IfU  MAN  I  POLO 
P  1892  P  82  102  INJ  NAN If OLD 
P  1098  P  81  FUEL  I  MU  MANIFOLD 
P  1094  P  82  FUEL  JMJ  MANIFOLD 
P  18)8  P  8  FUEL  PUMP  8ISCM 
P  1880  P  8  Pt£'«  1NJ  MANIFOLD 
P  1881  P  8  L02  IMJ  MANIFOLD 
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M  T 
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S 

e  t 

L  P 

P 

r 

AN  P 

U  1 

E 

N 

s 

so  c 

DESCRIPTION 

G  N 

N 

0 

TIMING  PIP 

PEN 

1 

p 

1117  X 

ETP  PNEP  COMPLETE  LT 

Pl-H 

PEN 

4 

p 

1971  X 

PftE  START  READY 

Pl-J 

PEN 

5 

p 

11*1  X 

TCC  START  SNITCH 

Pl-K 

PEN 

* 

p 

1*0*  X 

ENO  TANKS  PRES 

P10-/E/ 

PEN 

7 

p 

1*09  X 

ENG  FUEL  TK  PRESO 

Pll-V 

PEN 

8 

p 

1*10  X 

ENG  L02  TK  PRESD 

P11-/K/ 

PEN 

4 

p 

1441  X 

IGNITION  STAGE  TIMER 

Pll-N 

PEN 

10 

p 

1*11  X 

MAIN  IGNITION  START 

P11-/C/ 

PEN 

11 

p 

1*12  X 

GO  IGN  LINK  PILOT 

**ll“/E/ 

PEN 

12 

p 

1071  X 

VI  PV  CLOSED  MSN 

Pl-N 

PEN 

13 

p 

1172  X 

VI  PV  OPEN  MSN 

Pl-P 

PEN 

14 

p 

1074  X 

V2  PV  CL0SE0  MSN 

Pi-G 

PEN 

15 

p 

1174  X 

V2  PV  OPEN  MSN 

Pl-S 

PEN 

1* 

p 

1*12  X 

VI  P  CHM  SNITCH  ON 

PU-/G/ 

PEN 

17 

p 

1*14  X 

V2  P  CHM  SNITCH  ON 

PH-/H/ 

PEN 

10 

p 

1990  X 

VERNIER  ENG  CUTOPP 

P11-/N/ 

PEN 

19 

TIMING  PIP 

PEN 

21 

p 

1*21  X 

IGN  STAGE  VLVS 

Pl-U 

PEN 

22 

p 

10**  X 

•1  L02  VLV  CLSD  MSN 

Pl-V 

PEN 

29 

p 

1170  X 

•1  L02  VLV  OPEN  MSN 

Pli-X 

PEN 

24 
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SERIES  0  REM  NUMBER  14  MAY  1939  PAGE  002 


10*7  X 

02  LQ2  VLV  CUD  MSW 

Pl-W 

PEN 

25 

11*9  X 

82  L02  VLV  OPEN  MSW 

Pll-2 

PEN 

2* 

1*1*  X 

B  PLIGHT  LOCK IN 

P14-E 

PEN 

27 

1*17  X 

MAIN  STAGE  LIMITER 

Pl-2 

PEN 

20 

1070  X 

01  FUEL  VLV  CL SO  MSW 

P1-/E/ 

PEN 

29 

119*  X 

01  FUEL  VLV  OPEN  MSW 

P1-/F/ 

PEN 

30 

10*9  X 

02  FUEL  VLV  CLSO  MSW 

P1-/G/ 

PEN 

31 

1193  X 

•2  FUEL  VLV  OPEN  MSW 

P1-/H/ 

PEN 

32 

1071  X 

0  4*  VLV  CLOSED  MSW 

P1-/A/ 

PEN 

33 

11*7  X 

0  GG  VLV  OPEN  MSW 

P1-/0/ 

PEN 

34 

1*10  X 

BU  FUEL  MAN  P  SW  ON 

Pll-T 

PEN 

35 

1*19  X 

02  FUEL  MAN  P  SW  ON 

Pll-U 

PEN 

3* 

1992  X 

BOOSTER  ENG  CUTOFF 

P11-/V/ 

PEN 

27 

TIMING  PIP 

PEN 

41 

1*21  X 

IGN  STAGE  VLVS 

Pl-U 

PEN 

42 

1199  X 

S  L02  HSV  CLSO  MSW 

Pl-x 

PEN 

42 

119*  X 

S  L02  HSV  OPEN  MSW 

P11-/A/ 

PEN 

44 

1*22  X 

S  FLIGHT  LOCK IN 

P10-S 

PEN 

49 

1202  X 

0  FUEL  PUV  CLSO  MOW 

PI-/J/ 

PEN 

** 

1202  X 

0  FOIL  PUV  OPEN  MSW 

PW*/ 

PEN 

*7 

1999  X 

SG4  VLV  CLSO  MOW 

P1-/C/ 

PEN 

40 

1*99  X 

SGG  VLV  OPEN  MOW 

FI-/ 0/ 

PEN 

*9 

Nm  Ummu  1m,  Trtte  14 
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p 

1*23 

X 

S  FUEL  MAN  P  SW  ON 

Pll-S 

PEN 

30 

p 

1624 

X 

MAIN  ENGS  COMPLETE 

P1-/M/ 

PEN 

51 

p 

1596 

X 

PRE-RLS  CO F  OISARM 

PI 1-/1/ 

PEN 

52 

p 

1593 

X 

SUST AIMER  ENG  CUTOFF 

P11-/X/ 

PEN 

54 

p 

1627 

X 

MAIN  EN6  TH  COMPLETE 

P11-/P/ 

PEN 

56 

TIMING  PIP 

PEN 

61 

1072 

X 

BOOSTER  CUTOFF  RELAY 

P14-P 

PEN 

62 

1347 

X 

S  CUTOFF  RELAY 

P14-M 

PEN 

63 

1077 

X 

VERNIER  CUTOFF  RELAY 

P14-A 

PEN 

64 

1194 

X 

TCC  B  ENGINE  COF  SW 

P1-/N/ 

PEN 

65 

1594 

X 

TCC  SUSTA1NER  COF  SW 

P1-/P/ 

PEN 

66 

1164 

X 

TCC  VERM  ENG  COF  SW 

P1-/R/ 

PEN 

67 

1626 

X 

I6N  STAGE  LIM  COF 

P11-/S/ 

PEN 

6B 

1155 

X 

OBSERVER  CUTOFF 

P1-/S/ 

PEN 

69 

1566 

X 

DC  GMO  PWR  FAIL  COF 

Pi 1-/0/ 

PEN 

70 

1157 

X 

B2  TBN  OVRSPEED  TRIP 

P11-/U/ 

PEN 

71 

15BB 

X 

S  TBN  OVERSPEED  TRIP 

P11-/V/ 

PEN 

72 

1630 

X 

MAIN  STAGE  LIM  COF 

Pll-R 

PEN 

74 

1156 

X 

PREP  INCOMPLETE  COF 

P11-/B/ 

PEN 

75 

1192 

X 

Bl  ROUGH  COMB  COF 

PEN 

76 

1193 

X 

B2  ROUGH  COMB  COF 

PEN 

77 

1436 

X 

S  ROUGH  COMB  COF 

PEN 

7B 
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T1M1M4  FfF 

FEN 

•1 

1449  X 

•  FUEL  MMC  VLV  OMEN 

FEM 

U 

1444  X 

•  fuel  mi  VLV  CL  SO 

FEN 

•s 

1M1  X 

S  FUtL  mt  VLV  0 MU 

FEM 

44 

L9SS  X 

•  FutL  mi  vlv  aso 

FEM 

•S 

14S4  X 

MSM  L02  FUR  SC 

F104-A 

FEN 

ft 

14S7  X 

•SSSS  FUtL  FURS! 

F104-F 

FEN 

94 

14M  X 

VtmiEX  CM!  Ml  FUR  St 

F104-T 

FEN 

99 

TIM1M  FIF 

FEF 

101 
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APPENDIX 

INSTRUMENTATION  CONFIGURATION 


IBM  CODE  KEY 


Master  tabulations  of  all  performance  measurements  applicable  to  all  test  arti¬ 
cles  are  maintained  oy  the  Test  Evaluation  Group.  Operational  tabulations  are 
compiled  from  these  masters  for  individual  missiles.  All  instrumentation 
logs  are  maintained  on  IBM  punched  cards.  This  facilitates  rapid  sorting,  re¬ 
arrangement,  and  tabulation  of  measurements  as  required  for  program  pre¬ 
paration  and  data  analysis.  Such  storage  necessitates  a  systematic  classifi¬ 
cation  of  the  measurements  and  uniformity  in  method  used  to  describe  the 
many  types  of  measurements.  To  achieve  this,  an  extensive  coding  cl  the  iden¬ 
tification,  description,  and  measurement  parameters  is  necessary.  The  fol¬ 
lowing  is  an  explanation  and  key  for  this  coding.  Each  section  may  be  identi¬ 
fied  in  the  key  by  the  section  heading  or  the  IBM  card  column  number. 

L  MISSILE  IDENTIFICATION  (CoL  1-3) 

This  section  is  used  to  present  the  missile  series  (Col.  1)  and  missile 

number  (Col.  2-3). 


MEASUREMENT  IDENTIFICATION  (Col.  4-9) 

A.  Each  measurement  has  a  unique  six-character  identification.  The  first 
character  defines  the  system  within  which  the  measurement  exists.  The 
second  character  defines  the  monitoring  agency.  The  third,  fourth, 
and  fifth  characters  are  number  assignments  which  define  a  particular 
measurement  within  the  system  defined  by  the  first  character.  The 
sixth  character  defines  the  type  of  measurement. 


Type  of  Measurement  (CoL  t) 
Number  Assignment  (Col.  6-8) 
Monitoring  Agency  (Col.  8) 
System  (Col.  4) 
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SYMBOL  SYSTEM  (Col.  4)  TYPE  OF  MEASUREMENT  (Col.  9) 

A 

Airframe 

Acceleration 

B 

Range  Safety  Beacon 

Rotation  Rate 

C 

• 

Current 

D 

Range  Safety  Command 

Deflection 

E 

Electrical 

Power 

F 

Pressurization 

Foroc 

0 

Guidance  (Radio) 

• 

H 

Hydraulic 

Position 

I 

Guidance  (Inertial) 

Intensity 

L 

Launcher 

Velocity 

M 

Miscellaneous 

Mass 

N 

Facilities  and  Site 

* 

0 

'  * 

Vibration 

P 

Propulsion 

Pressure 

9 

* 

Frequency 

R 

* 

Rate 

8 

Flight  Control  System  (Servo) 

Strain 

T 

Telemetering 

Temperature 

U 

Propellant  Utilization 

• 

V 

• 

Voltage 

w 

• 

Time 

X 

External 

Dlsoret*  Position 

* 

Noe*  Con* 

Acoustical 

a 

AZUSA  Transponder 

Azimuth 

•Not*-. 

Unassigned 

MONITORING  AGENCY  (Col.  5) 

0 

Telemetering 

1 

Direct  Line  (Captive  Test  k  A7MTC  Landline) 

3 

Checkout  and  Validation  Instrumentation 

8 

Visual  Panel  Presentations 

m. 

MEASUREMENT  DESCRIPTION  (Col.  10-89) 

Commonly  used  terminology  is  abbreviated  as  Indicated  in  the  List 

of  Abbreviations  at  the  end  of  this  report. 
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SECTION  12-3 


IV.  MEASUREMENT  RANGE  (Col.  35-42) 

This  represent*  the  desired  capability  of  the  measuring  system.  "M"  prs 
ceding  a  number  indicates  minus  quantity. 

V.  UNITS  OF  FUNCTION  (Col.  43-45) 


AMP 

Amperes 

LBS 

Pounds 

CPS 

Cycles  per  second 

MA 

Mllliam  peres 

DB 

Declbles 

MC 

Megacycles 

DBM 

Decibles  above  1  Milliwatts 

ME 

Milliwatts 

DEO 

Degrees  Angular 

MU 

Microinches  per  Inch 

DOC 

Degrees  Centigrade 

MS 

Milliseoonds 

DOF 

Degrees  Fahrenheit 

MV 

Millivolts 

DOR 

Degrees  Rankin* 

PIA 

Pounds  per  square  Inch  absolute 

D/8 

Degrees  per  second 

PH) 

Pounds  per  square  Inch 

E 

Watts 

differential 

F/8 

Feet  per  second 

PIO 

Pounds  per  square  inch  gage 

fs2 

Feet  per  second2 

PPS 

Pulses  per  seoond 

FTN 

Foot  ton 

PS 

Pounds  per  second 

0 

Acceleration  of  Oravlty 

P3I 

Pounds  per  square  Inch 

OPM 

Gallons  per  minute 

RPM 

Revolutions  per  minute 

OPS 

Gallons  per  second 

RS2 

Radians  per  second2 

IN 

Inches 

SF2 

Slugs  feet2 

INW 

Inches  of  water 

SLO 

Slugs 

ILB 

Inch  pounds 

BPS 

Samples  per  seoond 

IPI 

Inches  per  Inch 

uv 

Microvolts 

KC 

Kllocyoles 

UA 

Microamperes 

KID 

Thousands  of  pound  per 

VAC 

Volts,  alternating  current 

square  In.  differential 

VDC 

Volts,  direct  current 

KPS 

Kilo-pounds 

VPK 

Peak  volts,  AC 

KPM 

Thousands  of  RPM's 

PRV 

Phase  reversing  AC  voltage 

VI.  FREQUENCY  RESPONSE  REQUIRED  (Col.  48-31) 

The  required  response  of  the  measuring  system  in  cycles  per  second  unless 
otherwise  noted  or  implied. 
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SLO  Less  than  1  cycle  per  second 

400  400  cycles  per  second 

1KC  1  Kilocycle  (1000  cycles)  per  second 

2MC  2  Megacycles  (2, 000, 000  cycles)  per  second 

STP  Step  Function 

UNK  Unknown 

VH.  TYPE  OF  TRANSDUCER  (Col.  82-61) 


"Indicates  an  "off  the  shelf"  commercial  transducer.  This  is  followed  by  a 
coded  identification  of  the  vendor  and  the  vendor  model  number  if  known. 

Vendor  Code 

WK  Wlanco  Engineering  Co.  BLH  Baldwin- Lima  Hamilton 

MAS8A  Maasa  Laboratories,  Inc.  T  Thermo  Electric  Co. ,  Inc. 

R-D  Rocketdyne  WAUGH  Waugh  Engineering  Co. 

□  Indicates  the  transducer  Is  die  same  one  as  that  used  for  the  measurement 
number  immediately  following  this  symbol. 

VOX.  TRANSDUCER  SERIAL  NUMBER  (Col.  62-66) 

IX.  TRANSDUCER  LOCATION  (Col.  67-70) 

Station  Number  (Col.  67-70) 

Location  by  station  number  to  the  nearest  inch. 

Quadrant  Number  (Col.  71) 

1  Quadrant  I 

2  Quadrant  Q 
I  Quadrant  IQ 
4  Quadrant  IV 
X  XX  Axis 

T  YYAjds 
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FOR  LANDLINE  AND  CAPTIVE  TE8T 

X.  TYPE  OF  RECORDER  (Col.  30-34) 

A  AM  tape 

D  Sanborn  type  recorder 

E  Eput  meter,  counter 

7  FM  tape 

O  Esterllne-Angus-Type-AW  Graphic  Recorder 
L  Panel  Light 

M  Miacellaneou* 

O  Oaclllo graph  (CEC) 

P  Printer 

R  EA  Sequence  Recorder 

S  Strip  chart  (Brown,  Speedomax) 

V  Visual  panel  gage 

FOR  TELEMETERING  ONLY 

XI.  MEASUREMENT  CHANNEL  ASSIGNMENTS  (Col.  30-34,  on  TLM  only) 
Telemeter  transmitter  number  (Col .  30) 

Bubcarrler  channel  numbers  (Col.  31-32) 

1-13,  A,  C,  E 

Pin  number  (Col.  33-34) 

Pin  number  if  commutated  in  telemeter  package 
Pin  number  1  thru  60 

TYPE  OF  MEASUREMENT  (Col.  76,  on  TLM  only) 

P  Primary  -  An  original  measurement  with  one  transducer,  the  output  of 
which  is  sent  to  only  one  telemetering  package. 

M  Multiple  -  When  a  measurement  Is  pioked  up  by  one  transducer  but  sent 
over  two  or  more  telemetering  packages  the  original  measure 
ment  Is  considered  primary  and  the  repeated  ones  considered 
multiple. 
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SPECIAL  CODING  (Col.  76,  on  TLM  only) 

C  Installation  Drawing/Wiring  Diagram 

(Signal  available  will  be  shown  in  tabulation  secidon  15) 

(CXitput  impedance  will  be  ehown  in  tabulation  M  otion  16) 

Xn.  INSTRUMENTATION  TEST  PLAN 

A.  Meaeurement  Functions  (Col  .31-34) 

Function*  are  aeelgned  two  or  four  digit  codes  and  are  classified  as  (1) 
operational  requirements,  (2)  Post  Test  Failure  Detection  Requirements 
or  (3)  Test  Objectives . 

1.  Operational  Requirements 

Operational  measurements  are  those  required  on  a  continuing  basis  for 
checkout  of  the  missile  during  the  countdown  and  for  safe  operation 
during  start,  running,  and  shutdown  of  a  hot  firing.  These  measure¬ 
ments  must  be  presented  on  a  visual  display,  all  others  have  no  such 
requirement.  Operational  measurements  are  Indicated  by  the  two 
digit  oode  (01). 

I.  Post  Test  Failure  Detection  Requirements 

This  measurement  function  Includes  those  measurements  which  will 
provide  "quick  look"  type  of  post  test  data  necessary  to  detect  a  pos¬ 
sible  malfunction.  Analysis  of  this  data  should  indicate  an  unsafe 
firing  condition.  These  measurements  are  indicated  by  the  two  digit 
cods  (02). 

t.  Test  Objective* 

a*  Coding  Systsai  The  oodlng  system  for  test  objectives  hss  been 
developed  to  provide  a  rapid  means  of  Identification  and  handling 
of  'a  large  number  of  objectives.  Coded  objsotlvss  are  listed  by 
system  along  with  the  Instrumentation  required  for  sooompllsh- 
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■System  (Alphabetical) 

■  Missile  Series  (Alphabetical) 
Objective  (Numerical  1-99) 


X  X  XX 


Letters  used  to  identify  the  system  are  Identical  to  those  used 
to  identify  the  system  described  in  Section  II  of  the  code  key  with 
the  following  addition: 

o  -  overall  general  objectives 
i.s.  Reliability,  Compatibility 
w  -  propellant  loading 

Objectives  Headers 

(1)  The  instrumentation  test  plan  presents  a  tabulation  of  meas¬ 
urements  by  test  objectives .  These  test  objectives  have 
necessarily  been  abb.*evlated  to  fit  the  IBM  format  which 
limits  the  entire  hesder  to  20  digits . 

(2)  Each  objective  header  will  contain  one  of  the  following  five 
key  terms.  These  terms  defined  below  will  establish  a 
standard  datum  for  uniform  interpretation  of  test  objectives. 

DEMONSTRATE  (DEM)  denotes  the  occurrence  of  an  action  or 
an  event  during  a  test.  The  accomplishment  of  this  type  objective 
requires  a  qualitative  answer.  The  answer  will  be  derived  through 
the  relation  of  this  action  or  event  to  some  other  known  informa¬ 
tion  or  occurrence ,  This  category  of  objective  implies  a  mini¬ 
mum  of  airborne  instrumentation,  and/or  that  the  information  be 
obtained  external  to  the  missile. 

DETERMINE  (PET)  denotes  the  measuring  of  performance  of 
any  unit  or  system .  This  category  implies  the  quantitative 
investigation  of  overall  operation  whioh  includes,  generally,  in¬ 
strumentation  for  measuring  basic  inputs  and  outputs  of  the  unit 
or  system.  The  information  obtained  should  indioate  to  what 
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extant  the  system  is  operating  u  designed.  The  Instrumentation 
should  allow  performance  deficiencies  to  be  isolated  to  either  the 
system  or  to  the  system  inputs . 

EVALUATE  (EVAL)  denotes  the  measuring  of  over-all  performance 
of  any  unit  or  system  as  well  as  the  performance  and/or  Inter¬ 
action  of  its  sections  or  fubsy  stems  that  are  under  investigation. 

The  aeoompllahment  of  objectives  of  this  type  requires  quantita¬ 
tive  data  on  the  performance  of  both  unit  or  system  and  its  sec¬ 
tions  or  subsystems .  Instrumentation  for  this  category  generally 
includes  measuring  basio  Inputs  and  outputs  of  the  unit  or  system 
as  well  as  basio  inputs  and  outputs  of  its  sections  cr  subsystems. 
The  overall  performance  levels  of  the  sections  or  subsystems  will 
then  be  analysed  for  their  contribution  toward  performance  of  the 
unit  or  system.  This  category  will  provide  the  most  detailed  in¬ 
formation  of  any  of  these  categories. 

OBTAIN  DATA  (OBTN)  denotes  gathering  engineering  information 
which  is  to  be  measured  to  augment  the  general  knowledge  re¬ 
quired  in  the  development  of  the  overall  weapon  system.  This 
category  may  also  be  used  for  supplemental  investigations  such  ss 
environmental  studies,  ascertaining  k  factors,  ground  equipment 
studies,  etc.  The  degree  of  instrumentation  is  not  implied  b y  this 
definition;  individual  objectives  will  indicate  extent  of  Instrumen¬ 
tation  required. 

ESTABLISH  (ESTB)  denotes  gathering  engineering  information 
for  the  development  of  ground  procedures  and  operating  teohnlquee. 
Objectives  In  this  cat* gory  are  not  necessarily  dependent  on 
analytic  studies. 

1.  Tat  Block  Numbers  (Captive  only) 

Two  columns  of  information  are  give  under  each  run.  These  columns  indi¬ 
cate  which  parameters  are  to  be  reoorded  on  each  test  run.  The  first 
column  gives  the  measurement  priority.  The  seoond  is  used  only  for 
priority  l  measurements  and  gives  tbs  measurement  category. 
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C.  Priority  Symbols  (Captive  only) 

1 .  These  measurements  are  necessary  to  ensure  safe  operation  or 
satisfactory  fulfillment  of  the  test  objectives .  This  includes  functional 
readiness  indications,  the  so-called  "red  line"  indications .  The  test 
would  be  authorized  to  either  "hold"  or  "abort"  as  applicable  for  any 
one  of  these  measurements . 

2.  These  are  measurements  secondary  to  any  particular  test  objective. 
They  will  contribute  additional  information  toward  fulfillment  of  the 
test  objective  but  the  test  would  be  authorized  to  "hold"  only  if  the 
number  and  nature  of  the  incomplete  instrumentation  in  this  category 
appeared  detrimental  to  accomplishment  of  the  test  objective. 

3.  These  are  measurements  of  general  information  nature.  They  may 
supplement  the  priority  1  and  2  measurements,  or  they  may  be  of  en¬ 
vironmental  nature  in  and  around  the  test  stand.  They  will  be  taken 
only  when  manpower  and  schedules  permit.  No  hold  action  will  be 
authorized  for  any  of  these  measurements. 

Absence  of  a  priority  entry  in  the  first  column  on  any  run  indicates  that 

the  measurement  will  not  be  made  on  that  run. 

D.  Measurement  Categories  (Captive  only) 

1A  Operations  Measurements  -  Those  functions  that  have  to  be  monitored 
before  and/or  during  a  test.  Category  "A"  measurements  will  be 
indentifled  as  such  Irrespective  of  whether  the  function  has  most 
significance  before  or  during  a  test. 

IB  Post-Test  Inspection  Measurements  -  Those  functions  that  are  to  be 
reviewed  after  a  test  to  determine  that  systems  operated  properly 
sad  that  the  test  was  conducted  safely. 

SYSTEM  EVALUATION  MEASUREMENTS 


A  number  of  measurements  are  required  for  baste  systems  evaluation. 
Some  of  these  are  already  included  in  categories  1A  and  IB  as  defined 
above.  The  rest  consist  of  all  other  priority  1  measurements. 
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E.  Problem  Are*  (Col.  75-79) 

This  system  of  coding  is  used  to  group  relsted  measurements  for  easier 
analysis .  Descriptive  heading  of  this  coding  appear  in  all  tabulations  that 
are  presented  in  this  order. 
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AC 

Alternating  Current 

BSTS 

Booster 

ACC 

Acceleration 

BTG 

Beacon  trigger 

ACCEL 

Accelerometer 

Generator 

ACTS 

Actuator 

BTL 

Bottle 

ACUM 

Accumulator 

BYP 

Bypass 

ACT 

Accessory 

ADAPT 

Adapter 

C_ 

AGC 

Automatic  Gala  Control 

ALT 

Alternate 

C 

Cycle 

AMB 

Ambient 

CALB 

Calibrate 

AMP 

Amplifier 

CAN 

Canister 

ANO 

Angle 

CATH 

Pthods 

ANT 

Antenna 

CATHPOL 

Cathode  Follower 

APS 

Accessory  Power  Supply 

CCT 

Circuit 

ASSY 

Assembly 

CHNL 

Channel 

ATT 

Attitude 

CUM 

Chamber 

AUD 

Audio 

CLS 

Closed 

AUX 

Auxiliary 

CLOS 

!  Closing 

AVO 

Average 

CL8D 

Closed 

AX 

Axis 

CMPT 

Composite 

AZM 

Azimuth 

cor 

Cutoff 

COMB 

Combustion 

£ 

COMP 

Compartment 

CONV 

Converter 

B 

Booster 

COR 

Corner 

Bl 

Upper  Booster 

CP 

Contractors  Panel 

B2 

Lower  Booster 

CTL 

Control 

BAT 

Battery 

CTB 

Center 

BCN 

Beacon 

CYL 

Cylinder 

BGO 

Booster  Gas  Generator 

BK 

Break 

D_ 

BLXHD 

Bulkhead 

* 

BLEBS 

Blockhouse 

D 

Decoder 

BLWS 

Bellows 

dki 

Doubler 

BO 

Boil  Off 

DC 

Direct  Currcct 

BBO 

Bearing 

DCDft 

Decoder 

BBKT 

Bracket 

DEFL 

Deflection 

BAS 

Booster  A  Sustaiaer 

DBFS 

Deflector 

tttfco mm 

■Ml  at  «w  homip  ton.  MO  It 

IHC.Iacummmi  W«.  WsUmmuwim  at  Ot  wwWwCin  ttmmtm  am 

SECTION  12-12 


CONVAIR  U  ASTRONAUTICS 


DEL 

Delivery 

ns 

Fine 

DEMOD 

Demodulator 

EL 

Flame 

DESTB 

Destructor 

FLDN 

Fielden 

DETB 

Detector 

FLO 

Flashing  Light 

DI 

Discrete  Integrator 

System 

DIAM 

Diametric 

FOL 

Follower 

Dir 

Difference 

FB 

Flow  Bate 

D1S 

Discharge 

FREQ 

Frequency 

DISC 

Discrete 

FBG 

Fairing 

DIfiCH 

Discharge 

FT 

Flow  Total! ter 

DISCOS 

Disconnect 

FUL 

Fuel 

DI5PL 

Displacement 

FV 

Fuel  Valve 

DN 

Down 

rwD 

Forward 

DO 

Drop  Out 

DP 

Pressure  Drop 

G, 

DBVB 

Driver 

DSHE 

Down  Stream  Heat 

GEM 

Generator 

Exchanger 

GFST 

Ground  Fuel  Start 

DflTB 

Down  Stream 

Tank 

DT 

Temperature  Drop 

GFUT 

Ground  Fuel  Ullage 

mr 

jfclay 

Tank 

* 

GG 

Gas  Generator 

\ 

1 

GLUT 

Ground  Liquid  Oxy- 

* 

gen  Ullage  Tank 

EMEBG 

Emergency 

GMBAL 

Glmbal 

EMC 

Engine 

GND 

Ground 

EXGAG  MT 

Engagement 

gw2 

Osseous  Nitrogen 

ETO 

Ethylene  Oxide 

GOUT 

Ground  Liquid  Oxy- 

ETP 

Engine  Test  Panel 

gen  Ullage  Tank 

EVCO 

Electronic  Vibration  Cutoff 

GOX 

Gaseous  Oxygen 

EXT 

External 

GMP 

Gallons  Per  Minute 

CUD 

Ground 

z 

GL 

Ground  Unit 

PAIL 

Failure 

A 

fb 

Feedback 

fac 

Fill  A  Cheek 

HD 

Holddown 

FAD 

Fill  A  Draia 

HE 

Helium 

mM  iM  ^  ikg  I  f  jii.  || 
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haw* 


HI 

High 

LNG 

Long  j 

HLDB 

Holder 

LN'2 

Liquid  Nitrogen 

HORZ 

Horizontal 

LO 

Low 

1 

HPD 

Hydraulic  Pump  Diacluirge 

LOKLN 

Lockin 

HPP 

Hy  Pneu  Panel 

LOKUP 

Lockup 

HSP 

Helium  Storage  Panel 

LONG 

Longitudinal 

HSV 

Head  Suppreeaion  Valve 

LO2 

Liquid!  Oxygen 

HT 

Heat 

LT 

Light  | 

HTB 

Heater 

LUB 

T 

HYD 

Hydraulic 

LVL 

Level 

I 

M 

j 

IF 

Intermediate  Frequency 

M 

Minus 

ION 

Ignitor  or  Ignition 

MAO 

Magnetron 

IN 

Inlet 

MAN 

Manifold 

INFO 

Information 

MANS 

Manometer 

INJ 

Injector  or  Injection 

MC 

Megacycle# 

INST 

Instrumentation 

MB 

Mark 

INTERS 

Interrogation 

MNL 

Manual 

INTO 

Integrating 

MOT 

Motor 

INTGD 

Integrated 

MPP 

Miasile  Power  Con¬ 

INTL 

Internal 

trol  Panel 

INVB 

Inverter 

MSG 

Message 

MSL 

Missile  4 

£ 

MSW 

Micro# witcfa 

MTL 

Metal 

JET 

Jettison 

MULT 

Multiplier 

JUNCT 

Junction 

& 

K. 

1 

NAA 

Northi  American 

L 

Aviation 

Ji/C 

Nose  cone 

L 

Launcher 

1 

L/LFM 

I audit ne  FM 

Ql 

LUC 

limiter 

IN 

line 

OP 

Operational,  Optical 

Probe,  Output 
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OPG 

Opening 

PUSV 

Propellant  Utilization 

OPN 

Open 

Servo  Valve 

OPT 

Output 

PUV 

Propellant  Utilization 

osrc 

Oriiioe 

Valve 

osc 

Oscillator 

PV 

Propellant  Valves 

OTBD 

Outboard 

PWR 

Power 

OTP 

Output 

PWRSUP 

Power  Supply 

OUT 

Outlet 

OVBD 

Overboard 

Q 

2 

Q 

Quadrant 

P 

Pressure 

& 

PB 

Pulse  Beaoon 

PB-IP 

Pulse  Beacon-Impact 

R 

Rate  Beaoon 

Predictor 

RAD 

Radial 

PCM 

Pitch 

RB 

Rate  Beaoon 

PCP 

Pressurization  Control 

RB-LP 

Rate  Beaoon-Impact 

Panel 

Predictor 

PH 

Phase 

RCC 

Rough  Combustion 

PLT 

Plate 

Cut-off 

PMP 

Puny 

*CYB 

Beoeiver 

psru 

Pneumatic 

BD 

Rocketdyne 

POf 

Poeitiee  or  Positioner 

8DT 

Ready 

pp* 

Pulses  Per  Second 

BEGXBC 

Recirculate 

PB 

Phase  Beuerafag 

REDMDT 

Redundant 

PREP 

Preparation 

BE 

Reference 

H£f 

Pressurizing 

METER 

Reference 

nzB 

Pressurized 

B TO 

Regulator 

PRESS 

Preasu  rl.rtVe 

REGS 

Regulators 

PBEYLY 

BEL 

Rwlsy 

PB F 

Pulse  Repetition  Bate 

BES 

Reservoir 

no 

Purge 

BET 

Return 

PBOB  . 

PrcgKMMBsr 

BETS 

Retract 

i  nor 

Prepense 

BP 

Radio  Frequency 

;  PS 

B0 

Rato  Gyre 

nor 

Pawner  Supply 

nr 

/  Refief 

PU 

Prnpeflart  Ptm  ratio* 

BLS 

/ 

/ 

'  Release 
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RNG 

Range 

SURF 

-l-terfe** - - 

Surface 

ROL 

Roll 

BUS 

Sustainer 

RSB 

Range  Safety  Eeacon 

SV 

Servovalve 

RSC 

Ri.  ge  Safety  Command 

SW 

Switch 

8YS 

System 

X. 

8 

Sustainer 

6A 

Servo  Amplifier 

TACH 

Tachometer 

SAD 

Saddle 

TANG 

Tangential 

SAT 

Satisfactory 

TAR 

Target 

8C 

Subcarrier 

TBN 

Turbine 

SDC 

Secondary  Distribution 

T/C 

Thermocouple 

Center 

TCC 

Test  Conductor's 

SECT 

Section 

Console 

6EL 

Selector 

TEMP 

Temperature 

SEP 

Separation 

TH 

Thrust 

BEQ 

Sequence 

TEST 

Thrust 

SFC 

Surface 

TX 

Tank 

srrr 

Safety 

TM 

Telemeter 

800 

Su8tainer  Gaa  Generator 

TMR 

Timer 

nHT.n 

Shield 

TOT 

Total 

BUG 

Signal 

TRIG 

Trigger 

8NER8 

Sensors 

TSTB 

Transfer  System 

SNBR 

Sensor 

TU 

Transfer  Unit 

SOL 

Solenoid 

ST 

Static 

U. 

ST 

Start  Tank 

8TA 

Station 

0 

Upper 

STAB 

Stabiliser 

UMBIL 

Umbilical 

fTGTB 

Strength 

UNBEG 

Unregulated 

STP 

Stop 

USHZ 

Upstream  Beat 

STB 

•tart 

Exchanger 

STBT 

Start 

STBUC 

Structure 

v 

SUP 

Supply 

SCJT 

Suppression 

VDC 

Volta  Direct  Current 

•OPT 

Support 

VI 

Left  Vernier 

SOB 

Surface 

VS 

Bight  Vernier 

i 
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